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OVER-THE-COUNTER  DRUGS 

Establishment  of  a  Monograph  for  OTC 
Topical  Antibiotic  Products 

AGENCY:  Food  and  Drug  Administra¬ 
tion  (FDA). 

ACTION:  Proposed  Rulemaking. 

SUMMARY:  FDA  proposes  to  establish 
conditions  under  which  over-the-counter 
(OTC)  topical  antibiotic  drugs  are  gen¬ 
erally  recognized  as  safe  and  effective 
and  not  misbranded,  based  on  the  rec¬ 
ommendations  of  the  FDA’s  Advisory 
Review  Panel  on  OTC  Antimicrobial  (II) 
Drug  Products. 

DATES:  Comments  by  June  30,  1977. 
FOR  FURTHER  INFORMATION  CON¬ 
TACT: 

William  D.  Gilbertson,  Bureau  of 
Drugs  (HFD-510) ,  Food  and  Drug  Ad¬ 
ministration,  Department  of  Health, 
Education,  and  Welfare,  5600  Fishers 
Lane,  Rockville,  MD  20857,  301-443- 
4960. 

SUPPLEMENTARY  INFORMATION: 
Pursuant  to  Part  330  (21  CFR  Part  330) , 
the  Commissioner  of  Food  and  Drugs  re¬ 
ceived  on  October  29,  1976,  a  report  of 
the  Antimicrobial  Panel  on  topical  anti¬ 
biotic  drugs.  In  accordance  with  §  330.10 
(a)(6)  (21  CFR  330.10(a)  (6)).  the  Com- 
cissioner  is  issuing  (1)  a  proposed  reg¬ 
ulation  containing  the  monograph  rec¬ 
ommended  by  the  Panel  establishing 
conditions  under  which  OTC  topical 
antibiotic  drugs  are  generally  recog¬ 
nized  as  safe  and  effective  and  not  mis¬ 
branded;  (2)  a  statement  of  the  condi¬ 
tions  excluded  from  the  monograph  on 
the  basis  of  a  determination  by  the  Panel 
that  they  would  result  in  the  drugs  not 
being  generally  recognized  as  safe  and 
effective  or  would  result  In  misbrand¬ 
ing;  (3)  a  statement  of  the  conditions 
excluded  from  the  monograph  on  the 
basis  of  a  determination  by  the  Panel 
that  the  available  data  are  insufficient 
to  classify  such  conditions  under  either 
(1)  or  (2)  above;  and  (4)  the  conclu¬ 
sions  of  the  Panel  and  recommendations 
to  the  Commissioner.  The  summary 
minutes  of  the  Panel  meetings  are  on 
public  display  in  the  office  of  the  Hear¬ 
ing  Clerk,  Food  and  Drug  Administra¬ 
tion,  Rm.  4-65,  5600  Fishers  Lane,  Rock¬ 
ville,  MD  20857. 

The  purpose  of  issuing  the  unaltered 
conclusions  and  recommendations  of 
the  Panel  is  to  stimulate  discussion, 
evaluation,  and  comment  on  the  full 
sweep  of  the  Panel’s  deliberations.  The 
Commissioner  has  not  yet  fully  evalu¬ 
ated  the  Panel’s  report,  but  has  con¬ 
cluded  that  it  should  first  be  Issued  as  a 
formal  proposal  to  obtain  full  public 
comment  before  any  decision  is  made  on 
the  Panel’s  recommendations.  The  re¬ 
port  represents  the  best  scientific  Judg¬ 
ment  of  the  members  of  the  Panel.  The 


report  has  been  prepared  independently 
of  FDA  and  does  not  necessarily  reflect 
the  agency  position  on  any  particular 
matter  addressed  therein.  After  careful 
review  of  all  comments  submitted  in  re¬ 
sponse  to  this  proposal,  the  Commis¬ 
sioner  will  issue  a  tentative  final  regula¬ 
tion  in  the  Federal  Register  to  establish 
a  monograph  for  OTC  topical  antibiotic 
drug  products. 

In  accordance  with  §  330.10(a)  (2)  (21 
CFR  330.10(a)(2)),  all  data  and  infor¬ 
mation  concerning  OTC  topical  antibi¬ 
otic  drug  products  submitted  for  con¬ 
sideration  by  the  Panel  have  been 
handled  as  confidential  by  the  Panel  and 
FDA.  All  such  data  and  information 
shall  be  put  on  public  display  at  the  of¬ 
fice  of  the  Hearing  Clerk,  Food  and  Drug 
Administration,  on  or  before  May  2, 
1977,  except  to  the  extent  that  the  per¬ 
son  submitting  specific  data  demon¬ 
strates  that  they  still  fall  within  the 
confidentiality  provisions  of  18  U.S.C. 
1905  or  section  301  (j)  of  the  Federal 
Food,  Drug,  and  Cosmetic  Act  (21  U.S.C. 
331  (j)).  Requests  for  confidentiality 
shall  be  submitted  to  FDA,  Bureau  of 
Drugs,  Division  of  OTC  Drug  Products 
Evaluation  (HFD-510),  5600  Fishers 
Lane,  Rockville,  MD  20857. 

Based  upon  the  conclusions  and  rec¬ 
ommendations  of  the  Panel,  the  Com¬ 
missioner  proposes,  upon  publication  of 
the  final  regulation: 

1.  That  the  conditions  included  in  the 
monograph  on  the  basis  of  the  Panel’s 
determination  that  they  are  generally 
recognized  as  safe  and  effective  and  are 
not  misbranded  (Category  I)  be  effec¬ 
tive  30  days  after  the  date  of  publication 
of  the  final  monograph  in  the  Federal 
Register. 

2.  That  the  conditions  excluded  from 
the  monograph  on  the  basis  of  the 
Panel’s  determination  that  they  would 
result  in  the  drug  not  being  generally 
recognized  as  safe  and  effective  or  would 
result  in  misbranding  (Category  II)  be 
eliminated  from  OTC  drug  products  ef¬ 
fective  6  months  after  the  date  of  pub¬ 
lication  of  the  final  monograph  in  the 
Federal  Register,  regardless  of  whether 
further  testing  is  undertaken  to  justify 
their  future  use. 

3.  That  the  conditions  excluded  from 
the  monograph  on  the  basis  of  the 
Panel’s  determination  that  the  available 
data  are  insufficient  (Category  HI)  to 
classify  such  conditions  either  as  Cate¬ 
gory  I — generally  recognized  as  safe  and 
effective  and  not  misbranded,  or  as  Cate¬ 
gory  n — not  being  generally  recognized 
as  safe  and  effective  or  would  result  in 
misbranding,  be  permitted  to  remain  in 
use  for  not  longer  than  2  years  (for  the 
specific  conditions  discussed  in  this  docu¬ 
ment)  after  the  date  of  publication  of  the 
final  monograph  in  the  Federal  Register, 
provided  studies  adequate  and  appropri¬ 
ate  to  satisfy  the  questions  raised  with 
respect  to  the  particular  condition  by  the 
Panel  are  conducted.  The  period  of  time 
within  which  studies  must  be  completed 
will  be  carefuly  reviewed  by  the  Com¬ 
missioner' after  receipt  of  comments  on 
this  document  and  will  probably  be 
shortened. 


The  Commissioner  has  reviewed  the 
conclusions  and  recommendations  of  the 
Panel  regarding  skin  wound  protectants. 
He  notes  that  the  Panel’s  definition  and 
criteria  are  not  identical  to  those  pre¬ 
viously  proposed  by  the  Antimicrobial  I 
Panel  as  published  in  the  Federal  Regis¬ 
ter  of  September  13,  1974  (39  FR  33140). 
The  Commissioner  advises  that  he  will 
respond,  in  a  tentative  final  monograph 
(21  CFR  Part  333)  to  be  published  in  a 
later  issue  of  the  Federal  Recister,  to 
the  comments  regarding  the  previous 
proposal  made  by  the  Antimcriobial  I 
Panel,  and  clarify  the  definition,  criteria, 
and  testing  procedures  pertaining  to  skin 
wound  protectants.  He  invites  full  public 
comment  on  this  proposal,  and  on  the 
tentative  final  monograph  after  it  is  pub¬ 
lished  in  the  Federal  Register. 

The  Commissioner  has  also  reviewed 
the  conclusions  and  recommendations  of 
the  Panel  pertaining  to  finished  dosage 
forms  and  the  Panel's  proposal  in  the 
monograph  to  limit  dosage  forms  to  the 
use  of  ointment  preparations  only.  At 
this  time,  the  Commissioner  seeks  com¬ 
ment  on  this  proposal  and  on  the 
agency’s  current  limitation  of  cream 
preparations  to  prescription  use  only. 

The  Commissioner  has  reviewed  the 
potential  environmental  impact  of  the 
recommendations  and  proposed  mono¬ 
graph  for  OTC  topical  antibiotic  prod¬ 
ucts  of  the  Panel  on  Review  of  Anti¬ 
microbial  Agents  and  has  concluded  that 
the  Panel’s  recommendations  and  pro¬ 
posed  monograph  will  not  significantly 
affect  the  quality  of  the  human  environ¬ 
ment  and  that  an  environmental  impact 
statement  is  not  required. 

The  conclusions  and  recommendations 
in  the  report  of  the  Antimicrobial  Panel 
for  topical  antibiotic  drugs  follow: 

In  the  Federal  Register  of  Janu¬ 
ary  5,  1972  (37  FR  85) ,  the  Commissioner 
announced  a  proposed  review  of  the 
safety,  effectiveness,  and  labeling  of  all 
OTC  drugs  by  independent  advisory  re¬ 
view  panels.  On  May  8,  1972,  the  Com¬ 
missioner  signed  the  final  regulations 
providing  for  the  OTC  drug  review  under 
§  330.10,  published  in  the  Federal 
Register  of  May  11,  1972  (37  FR  9464), 
which  were  made  effective  immediately. 
Pursuant  to  these  regulations,  the  Com¬ 
missioner  issued  a  request  for  data  and 
information  on  antimicrobial  active  in¬ 
gredients  for  the  treatment  or  prophy¬ 
laxis  of  specific  disorders  such  as  sebor¬ 
rhea,  dandruff,  acne,  athletes  foot, 
vaginitis,  and  otitis  externa  (swimmers 
ear) ,  in  the  Federal  Register  of  Decem¬ 
ber  16,  1972  (37  FR  26842).  A  subsequent 
request  for  data  and  information  was 
published  in  the  Federal  Register  of 
September  7,  1973  (38  FR  24391)  for 
topical  antibiotic  drugs  used  in  OTC 
products  for  treatment  and  prevention 
of  infections  in  minor  skin  wounds. 

The  Commissioner  appointed  the  fol¬ 
lowing  panel  to  review  the  data  and  In¬ 
formation  submitted  and  to  prepare  a 
report  on  the  safety,  effectiveness,  and 
labeling  of  the  antimicrobial  agents,  in¬ 
cluding  antibiotic  Ingredients,  pursuant 
to  S  330.10(a)(1); 
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Wallace  Guess,  Ph  D.,  Chairman 
Frank  B.  Engley,  Jr.,  PhD. 

Paul  D.  Stolley,  M.D..  M.P.H 
William  P.  Schorr,  M.D. 

W.  Kenneth  Blaylock.  M.D. 

E.  Dorlnda  Loeffel,  M.D. 

Margaret  Hitchcock,  Ph.D.,  who  resigned 

from  the  Panel  In  September  1974  and  was 

replaced  by  David  R.  Brown,  Sc.D.;  Dr. 

Brown  resigned  In  March  1976  and  was  re¬ 
placed  by  Eula  Bingham.  Ph  D. 

The  Panel  was  first  convened  on 
July  26  and  27, 1974,  in  an  organizational 
meeting.  Working  meetings  have  been 
held  :(1)  In  1974  on  September  13,  14. 
and  15;  October  18,  19,  20;  (2)  in  1975 
on  January  10,  11,  and  12;  February  21, 
22,  and  23;  March  21,  22,  and  23; 
April  18,  19,  and  20;  May  16,  17.  and  18; 
June  27,  28,  and  29;  July  24,  25.  and 
26;  September  5,  6,  and  7;  October  3,  4, 
5,  and  31;  November  1  and  2;  (3)  In 
1976  on  January  9,  10,  and  11;  Febru¬ 
ary  13,  14.  and  15;  March  12,  13,  and 
14;  May  14,  15,  and  16;  June  25,  26,  and 
27;  July  23,  24,  and  25;  August  20,  21, 
and  22;  October  29.  Portions  of  the  meet¬ 
ings  from  October  1975  were  devoted  to 
the  review  of  ingredients  for  treating 
athletes  foot. 

Three  nonvoting  liaison  representa¬ 
tives  served  on  the  Panel.  Ms.  Sarah 
Newman,  nominated  by  an  ad  hoc  group 
of  consumer  organizations,  served  as  the 
consumer  liaison.  James  Lawrence,  M.D., 
Ph.D.,  nominated  by  the  Proprietary  As¬ 
sociation,  and  Gavin  Hildick-Smith, 
M.D.,  nominated  by  the  Cosmetic,  Toi¬ 
letry  and  Fragrance  Association,  served 
as  the  industry  liaisons  . 

The  following  employees  of  the  Food 
and  Drug  Administration  served:  Mary 
K.  Bruch,  Executive  Secretary;  Michael 
Kennedy,  Panel  Administrator  until 
July,  1974,  followed  by  Armond  Welch, 
RPh.;  Melvin  Lessing,  R.Ph.,  M.S.,  Drug 
Information  Analyst  until  October,  1974, 
followed  by  Joseph  Hussion,  R.Ph.,  until 
July,  1976,  and  Mary  Ann  Bukovinsky 
until  August.  1976. 

The  following  individuals  were  given 
an  opportunity  to  appear  before  the 
Panel  to  express  their  views  either  at 
their  own  or  at  the  Panel’s  request: 

Violet  Anderson,  Ph.D. 

Clealand  F.  Baker 
Stanley  Bushby,  Ph.D. 

Hugh  Dillon,  M.D. 

Maxwell  Flndland,  M.D. 

James  Leyden,  M.D. 

David  Rovee,  Ph.D. 

Robert  Scheupleln,  Ph  D. 

Alex  Stelgman,  M.D. 

Frances  Storrs,  M.D. 

Marlon  Sulzberger,  M.D. 

David  Taplln 

No  person  was  denied  an  opportunity  to 
appear  before  the  Panel. 

The  Panel  thoroughly  reviewed  the 
various  data  submissions  and  available 
literature;  listened  to  additional  testi¬ 
mony  from  interested  parties,  including 
invited  consultants;  and  considered  all 
pertinent  data  and  information  sub¬ 
mitted  in  arriving  at  its  conclusions  and 
recommendations 

In  accordance  with  the  OTC  drug 
review  regulations  (21  CFR  330.10),  the 
Panel’s  findings  with  respect  to  these 


classes  of  drugs  are  set  out  in  three 
categories: 

Category  I.  Conditions  under  which 
topical  antibiotic  products  are  generally 
recognized  as  safe  and  effective  and  are 
not  misbranded. 

Category  II.  Conditions  under  which 
topical  antibiotic  products  are  not  gen¬ 
erally  recognized  as  safe  and  effective  or 
are  misbranded. 

Category  HI.  Conditions  for  which  the 
available  data  are  insufficient  to  permit 
final  classification  at  this  time. 

The  Panel  recommends  the  following 
for  each  category  of  drugs: 

1.  That  the  conditions  included  in  the 
monograph  on  the  basis  of  the  Panel’s 
determination  that  they  are  generally 
recognized  as  safe  and  effective  and  are 
not  misbranded  (Category  I)  be  effec¬ 
tive  30  days  after  the  date  of  publication 
of  the  final  monograph  in  the  Federal 
Register. 

2.  That  the  conditions  excluded  from 
the  monograph  on  the  basis  of  the 
Panel’s  determination  that  they  would 
result  in  the  drug  not  being  generally 
recognized  as  safe  and  effective  or  would 
result  in  misbranding  (Category  II)  be 
eliminated  from  OTC  drug  products  ef¬ 
fective  6  months  after  the  date  of  pub- 


C.  CLASSIFICATION  OF  INGREDIENTS. 

The  Panel  has  classified  the  following 
ingredients  submitted  to  the  Panel  Into 
groups  Identified  below: 

1.  Ingredients  identified  as  active  anti¬ 
biotic  ingredients. 

Bacitracin 

Chlortetracycllne  hydrochloride 
Gramicidin 
Neomycin  sulfate 
Oxytetracycllne  hydrochloride 
Polymyxin  B  sulfate 
Tetracyllne  hydrochloride 
Zinc  bacitracin 

2.  Ingredients  submitted  to  the  Panel 
and  identified  as  inactive  and/or  phar- 


lication  of  the  final  monograph  in  the 
Federal  Register,  regardless  of  whether 
further  testing  is  undertaken  to  justify 
their  future  use. 

3.  That  the  conditions  excluded  from 
the  monograph  on  the  basis  of  the  Pan¬ 
el's  determination  that  the  available  data 
are  insufficient  (Category  III)  to  classify 
them  either  as  Category  I — generally 
recognized  as  safe  and  effective  and  not 
misbranded;  or  as  Category  II — not 
being  generally  recognized  as  safe 
and  effective  or  would  result  in  mis¬ 
branding,  be  permitted  to  remain  in' 
use  for  2  years  after  the  date  of 
publication  of  the  final  monograph  in 
the  Federal  Register,  if  the  manufac¬ 
turer  or  distributor  of  any  such  drug 
utilizing  such  conditions  in  the  interim 
conducts  tests  and  studies  adequate  and 
appropriate  to  satisfy  the  questions 
raised  by  the  Panel. 

I.  Submission  of  Data  and  Information 

Pursuant  to  the  notice  published  in  the 
Federal  Register  of  September  7,  1973 
(38  FR  24391)  requesting  the  submission 
of  data  and  information  on  OTC  topical 
antibiotic  drugs,  the  following  firms 
made  submissions  relating  to  marketed 
products: 


maceutically  necessary  ingredients.  In¬ 
active  ingredients  are  useful  in  the 
manufacturing  of  pharmaceutical  prep¬ 
arations  or  in  enhancing  the  quality 
and/or  appearance  of  the  product.  The 
Panel  advocates  the  listing  of  all  inactive 
ingredients  on  the  product  label.  In 
topical  medications,  many  of  the  labeled 
inactive  ingredients  are  vehicles  into 
which  the  active  ingredients  are  incor¬ 
porated.  These  vehicles,  including  oint¬ 
ment  and  cream  bases,  play  a  vital  role 
in  release  and  delivery  of  active  ingredi¬ 
ents  into  the  skin.  The  other  Inactive 
substances  are  added  to  enhance  product 
appearance  and/or  quality. 


A.  SUBMISSION  BY  FIRMS 


Firm: 

Burroughs-Wellcome  Co.,  Research  Triangle  Pk 
NC  27709. 

Day-Baldwln,  Inc.,  Hillside,  NJ  07256 


The  Dow  Chemical  Co.,  Zlonsvllle,  IN  46077. 
Lederle  Laboratories,  Pear  River,  NY  10965. 

Merrell-Natlonal  Laboratories,  Cincinnati,  OH 
45215. 

Pfizer  Pharmaceuticals,  New  York.  NY  10017. 


E.  R.  Squibb  &  South,  Inc.,  New  Brunswick,  NJ 
08903. 

The  Upjohn  Co.,  Kalamazoo,  MI  49001. 


Marketed  products 

Neosporln  Ointment. 

Bacitracin  Ointment,  Bacitracin-Neomycin 
Ointment,  "3”  Antibiotic  Ointment,  Neo¬ 
mycin  Ointment. 

Neo-Polycln. 

Achromycin  Ointment,  Aureomycln  Oint¬ 
ment. 

Bacimycin  Ointment. 

Bacitracin  Antibiotic  Ointment,  Terramy- 
cin  Ointment  with  Polymyxin  B  Sulfate, 
Terramycln  with  Polymyxin  B  Sulfate 
Topical  Powder. 

Spectrocln  Ointment. 

Baciguent  Ointment,  Myclguent  Cream, 
Myclguent  Ointment,  Mycitraeln  Oint¬ 
ment. 


B.  LABELED  INGREDIENTS  CONTAINED  IN  MARKETED  PRODUCTS  SUBMITTED  TO  THE  PANEL 


Bacitracin 

Chlortetracycllne  hydrochloride 

Fuzene  base 

Glyceride  wax 

Gramicidin 

Lactose 

Lanolin 

Mineral  oil 


Neomycin  sulfate 
Oxtetracycllne  hydrochloride 
Petrolatum 
Polyethylene  glycol 
Polymyxin  B  sulfate 
Tetracycline  hydrochloride 
Zinc  bacitracin 
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The  list  below  reflects  only  those  inac¬ 
tive  ingredients  contained  in  the  labeled 
ingredients  submitted  to  the  Panel  and 
is  not  intended  to  be  an  exhaustive  list. 

Fuzene  base 

Lactose 

Lanolin 

Mineral  oil 

Petrolatum 

Polyethylene  glycol 

3.  Antibiotic  ingredients  combined 
with  nonantibiotic  active  ingredients. 
The  Panel  has  neither  received  nor  re¬ 
viewed  any  data  concerning  combina¬ 
tions  of  antibiotic  ingredients  with  ac¬ 
tive  nonantibiotic  ingredients. 

The  Panel  is  aware  that  future  topical 
products  may  be  developed  combining 
the  above  antibiotics  with  active  ingredi¬ 
ents  such  as  corticosteroids,  antihista¬ 
mines,  anesthetics,  antifungal  agents, 
and  other  antibiotics  not  reviewed  by  the 
Panel.  The  Panel  concludes  that  such 
combinations  should  be  subject  to  ap¬ 
propriate  FDA  review  procedures  prior 
to  OTC  marketing. 

II.  General  Statements  and 
Recommendations 

a.  general  comment 

The  Panel  was  charged  with  the  re¬ 
view  and  evaluation  of  safety  and  effec¬ 
tiveness  data  on  antimicrobil  and  anti¬ 
biotic  agents  and  combinations  in  topi¬ 
cally  applied  OTC  drug  products.  This 
charge  included  recommendations  about 
appropriate  permitted  labeling,  with 
guidelines  for  warnings,  precautions, 
contraindications,  and  directions  for  use. 

The  Panel  has  defined  an  “antimicro¬ 
bial  ingredient”  as  an  agent  that  kills 
or  inhibits  the  growth  and  reproduction 
of  microorganisms.  A  chemical  substance 
produced  by  a  microorganism  and  hav¬ 
ing  the  capacity,  in  dilute  solutions,  to 
kill  or  inhibit  the  growth  of  other  micro¬ 
organisms  is  called  an  “antibiotic.”  An¬ 
tibiotics  kill  at  different  rates.  Whether 
one  considers  it  bacteriostatic  (to  inhibit 
the  growth  or  reproduction  of  bacteria) 
or  bactericidal  (to  kill  bacteria)  may  de¬ 
pend  entirely  on  the  rate  of  kill  because 
the  definition  is  based  on  different  rates 
of  kill.  As  with  most  biological/chemical 
phenomena,  there  is  a  gradation  between 
physical  or  chemical  factors  that  kill 
organisms  rapidly  and  those  that  pre¬ 
vent  organisms  from  growing  or  multi¬ 
plying  without  their  rapid  destruction. 
Factors  such  as  concentration  of  chem¬ 
ical,  temperature,  presence  of  organic 
matter,  and  the  inherent  susceptibility  of 
the  type  of  organism  or  strain  of  orga¬ 
nism  can  affect  the  rate  of  kill.  Thus, 
chemicals  that  kill  organisms  rapidly 
under  the  conditions  of  test  or  study  are 
called  “cidal,”  and  those  that  kill  the 
organisms  very  slowly  or  suppress  repro¬ 
duction  are  referred  to  as  “static”.  The 
final  descriptive  term  used  may  reflect 
the  actual  rate  of  kill  or  the  adequacy 
of  the  procedure  used  to  test  for  killing 
ability.  In  the  in  vivo  or  clinical  situa¬ 
tion,  static  antibiotics  may  prevent  orga¬ 
nisms  from  growing  or  reproducing  so 
that  the  body  defense  mechanism  are 
able  to  destroy  the  organisms.  Under 


such  conditions,  clinical  effectiveness 
may  be  found  with  static  types  of  drugs. 

The  definition  of  an  antibiotic  drug 
stated  in  section  507  of  the  Federal  Food, 
Drug,  and  Cosmetic  Act  (21  U.S.C.  357) 
is  as  follows: 

•  •  •  the  term  "antibiotic  drug”  means 
any  drug  Intended  for  use  by  man  contain¬ 
ing  any  quantity  of  any  chemical  substance 
which  Is  produced  by  a  microorganism  and 
which  has  the  capacity  to  Inhibit  or  destroy 
micro-organisms  In  dilute  solution  (Includ¬ 
ing  the  chemically  synthesized  equivalent  of 
any  such  substance) . 

“Pathogenic”  bacteria  are  microorga¬ 
nisms  capable  of  causing  infection,  par¬ 
ticularly  when  introduced  into  an  area 
of  injured  or  abnormal  skin.  There  are 
microorganisms  in,  on,  and  all  around 
the  human  body.  Most  of  these  orga¬ 
nisms  are  nonpathogenic  residents  on 
the  skin  and  are  referred  to  as  “normal 
flora.” 

Of  interest  to  the  Panel  are  skin  in¬ 
fections  that  are  frequently  grouped  to¬ 
gether  under  the  term  “pyoderma,” 
which  indicates  the  presence  of  pus  in 
the  skin.  In  addition  to  containing  pus, 
infected  skin  is  usually  red,  warm,  and 
sore  (painful  or  tender).  Pyoderma  in¬ 
cludes  both  “primary  infections”  which 
develop  on  previously  normal  or  unin¬ 
jured  skin,  and  “secondary  infections” 
which  develop  in  preexisting  skin  lesions 
such  as  poison  ivy  dermatitis,  chronic 
leg  ulcers,  or  bums. 

Primary  skin  infections  include  such 
common  conditions  as  impetigo  and  boils, 
caused  predominantly  by  the  gram-posi¬ 
tive  bacteria.  Staphylococcus  aureus 
and/or  Streptococcus  pyogenes  (Group 
A  beta-hemolytic  streptococcus) .  “Im¬ 
petigo”  is  a  contagious,  superficial  pyo¬ 
derma,  common  in  children,  which  is 
caused  by  either  staphylococci  and/or 
streptococci  and  begins  with  blisters, 
which  rupture  to  form  thick,  yellowish- 
red  scabs  (crusts).  “Ecthymas”,  usually 
caused  by  streptococci,  are  another  type 
of  superficial  pyoderma,  with  scabs  over- 
lying  shallow,  purulent  ulcers  that  de¬ 
velop  most  commonly  on  the^egs  follow¬ 
ing  insect  bites.  Primary  infections, 
which  develop  around  hair  follicles,  are 
caused  by  staphylococci.  This  type  of 
skin  lesion  is  called  “folliculitis”  when 
only  small  superficial  pustules  are  pres¬ 
ent,  but  is  called  a  “boil”  or  “furuncle” 
if  a  deep,  red,  tender  swelling  with  a  core 
of  pus  develops.  A  furuncle  is  a  special¬ 
ized  type  of  skin  abscess  or  a  well-cir¬ 
cumscribed  collection  of  pus.  Another 
type  of  staphylococcal  abscess,  known  as 
acute  paronychia,  develops  around  a  fin¬ 
gernail  or  toenail  and  consists  of  a  red, 
tender  swelling  containing  pus. 

Secondary  infections  develop  in  skin 
that  is  damaged  by  factors  such  as  vigor¬ 
ous  scratching,  excessive  moisture,  or 
poor  circulation.  Pathogenic  staphylo¬ 
cocci  and  streptococci  presumably  pene¬ 
trate  the  skin  through  the  scratching  of 
insect  bites,  poison  ivy  dermatitis,  or 
other  itchy  eruptions.  People  with 
“atopic  eczema,”  an  inherited  itchy  der¬ 
matitis  that  usually  begins  in  infancy, 
frequently  develop  secondary  infections 
similar  to  impetigo.  Older  patients  with 


atopic  eczema  confined  to  the  hands  also 
develop  recurrent  secondary  infections 
on  the  hands,  known  as  infected  “hand 
eczema.”  Ear  piercing  also  predisposes 
to  secondary  infection,  particularly  if 
complicated  by  simultaneous  allergy  to 
the  nickel  component  of  metal  earrings 
touching  the  ear  lobes. 

Secondary  infections  involving  micro¬ 
organisms  other  than  staphylococci  or 
streptococci  develop  in  certain  predis¬ 
posed  skin  areas.  Pseudomonas  aerugi¬ 
nosa,  a  type  of  gram-negative  bacteria, 
thrives  on  warm,  moist  skin  surfaces 
such  as  the  groin,  ear  canal,  underarm 
areas  and  toewebs.  Although  its  role  in 
causing  secondary  infection  in  these 
areas  is  ‘controversial,  Pseudomonas  is 
a  pathogen  capable  of  causing  death  in 
patients  with  extensive  and  deep  burns. 
Pseudomonas  species  as  well  as  other 
microorganims  may  be  found  in  chronic 
leg  ulcers  due  to  varicose  veins  or  poor 
arterial  circulation.  The  role  of  micro¬ 
organisms  in  delay  of  healing  of  these 
deep,  rounded  ulcerations  above  the 
ankle,  remains  uncertain.  The  role  of 
microorganisms  is  also  unclear  in  “bed 
sores”  or  “decubitus  ulcers”  in  bedridden 
patients. 

Organisms,  other  than  those  discussed 
above,  may  also  be  invovlved  in  wound 
infection  but  are  not  common  in  minor 
wounds. 

While  some  the  aforementioned  anti¬ 
biotics  are  used  extensively  for  serious 
injuries  and  bums  on  the  advice  of  phy¬ 
sicians,  the  Panel  will  deal  only  with 
the  limited  OTC  uses  of  these  ingredi¬ 
ents.  The  Panel  will,  therefore,  limit  its 
review  in  this  document  to  those  topical 
antibiotic  ingredients  that  are  generally 
promoted  to  help  prevent  infection  and 
aid  healing  when  applied  to  minor  skin 
cuts,  abrasions,  and  bums. 

B.  INTRODUCTION,  HISTORY  AND  DEVELOP¬ 
MENT  OF  REGULATION  OF  ANTIBIOTICS  BY 

FDA 

The  antibiotic  era  of  chemotherapy 
was  launched  in  the  1930’s  with  the  work 
of  Dubos  on  tyrothricin;  Waksman  on 
streptomycin;  and  Fleming,  Chain,  and 
Florey  on  penicillin.  Historically,  the  reg¬ 
ulation  of  antibiotic  drugs  began  when 
the  Federal  Food,  Drug,  and  Cosmetic 
Act  was  passed  in  1938,  requiring  that 
drugs  be  precleared  by  FDA  and  that 
proof  of  safety  be  shown  prior  to  mar¬ 
keting.  Between  1938  and  1962,  approxi¬ 
mately  10,000  new  drug  applications 
(NDA’s)  were  approved  for  drug  formu¬ 
lations.  Among  this  total  were  several 
NDA’s  for  antibiotics. 

The  therapeutic  application  of  anti¬ 
biotic  substances  developed  during  the 
World  War  II  era.  When  these  new 
antibiotic  drugs  suddenly  became  gener¬ 
ally  available  for  use  against  both  bac¬ 
terial  and  fungal  infections,  physicians 
focused  new  attention  on  specific  etio- 
logic  agents  of  infectious  diseases  and 
their  relative  susceptibilities  to  new 
antimicrobial  agents.  The  search  for 
antibiotic  drugs  with  broad  antimicrobial 
spectra  and  minimal  toxicity  to  the 
patient  continued.  Instead  of  abandon¬ 
ing  use  of  a  drug  when  toxicity  became 
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apparent,  efforts  were  made  to  alter 
drug  toxicity  while  preserving  antimi¬ 
crobial  activity.  # 

Some  antibiotics  that  were  found  to 
be  too  toxic  in  systemic  use  were  tested, 
studied,  and  approved  for  topical  ther¬ 
apy.  Because  of  the  limited  antimicrobial 
spectrum  of  each  antibiotic,  several  were 
often  combined  in  commercial  prepara¬ 
tions  to  cover  the  spectrum  of  organisms 
usually  found  in  infections  of  the  skin. 

As  antibiotics  came  into  use,  it  was 
realized  that  their  potency  and  purity 
were  quite  variable  because  they  were 
manufactured  through  a  biological  fer¬ 
mentation  process.  Pharmaceutical  con¬ 
trol  of  potency  and  purity  of  fermenta¬ 
tion  products  developed  slowly  and  was 
not  as  exact  as  that  of  chemically  syn¬ 
thesized  drugs.  Consequently,  beginning 
in  1945  with  penicillin,  and  later  extend¬ 
ing  to  four  other  antibiotics,  section  507 
of  the  act  (21  UB.C.  357)  was  modified 
to  require  certification  of  each  produc¬ 
tion  batch  of  these  antibiotics  under  a 
specific  monograph  published  in  the 
Code  of  Federal  Regulations.  Included 
among  the  four  antibiotics  were  bacitra¬ 
cin,  which  was  certified  for  topical  OTC 
use  in  1948,  and  chlortetracycline,  which 
was  certified  for  prescription  use,  also  in 
1948.  Thus,  in  addition  to  submitting  a 
new  drug  application,  the  manufacturer 
was  required  to  supply  FDA  with  batches 
of  the  antibiotic  for  certification  prior  to 
marketing.  The  specific  monograph  for 
each  antibiotic  delineated  the  tests  re¬ 
quired  and  limits  to  be  met  prior  to  mar¬ 
keting  (21  CFR  Part  436) . 

By  1953,  several  NDA’s  were  approved 
for  topical  antibiotics.  After  a  few  years, 
firms  proposing  to  market  these  anti¬ 
biotics  were  Informed  by  FDA  that  these 
drugs  were  no  longer  considered  “new* 
drugs  and  therefore  did  not  require  the 
submission  of  a  new  drug  application 
prior  to  marketing.  However,  the  re¬ 
moval  of  the  NDA  requirement  did  not 
change  the  firms’  need  to  obtain  certifi¬ 
cation  of  each  antibiotic  batch.  Numer¬ 
ous  products  containing  antibiotics  then 
appeared  on  the  market  without  NDA’s. 

In  1962,  Congress  passed  the  Kefau- 
ver-Harris  Amendments  to  the  act.  In 
general,  these  amendments  required  that 
substantial  evidence  of  effectiveness  as 
well  as  safety  be  submitted  to  FDA  for 
any  drug,  and  they  also  expanded  the 
requirement  of  certification  to  all  anti¬ 
biotics  intended  for  human  use. 

A  notice  of  proposed  rule  making  for 
certification  procedures  of  specific  anti¬ 
biotics  was  adopted  (21  CFR  Part  431). 
To  implement  this  procedure,  an  Anti¬ 
biotic  Task  Force  was  formed  within 
FDA.  Over  a  period  of  approximately  6 
months,  this  group  reviewed  specific 
drug  products  and  made  recommenda¬ 
tions  as  to  their  safety  and  effectiveness. 
In  this  review,  some  antibiotics  were  not 
recognized  as  safe  or  effective  and  letters 
were  sent  to  the  manufacturers  inform¬ 
ing  them  to  the  task  force’s  stand.  A  final 
order  stating  definitions  and  certifica¬ 
tion  procedures  for  these  antibiotics  not 
recognized  as  safe  and  effective  was  pub¬ 
lished  in  the  Federal  Register  of  March 
9,  1966  (31  FR  4129).  Only  after  imple¬ 


mentation  of  the  recommendations  of 
the  task  force  were  the  affected  anti¬ 
biotics  again  certified. 

Also  as  a  consequence  of  the  mandate 
of  the  1962  amendments  to  the  act,  the 
Commissioner  requested  assistance  from 
The  National  Academy  of  Sciences  and 
The  National  Research  Council  (NAS/ 
NRC)  in  evaluating  the  effectiveness  of 
all  drug  products  approved  for  safety 
between  1938  and  1962.  This  review  in¬ 
cluded  topical  antibiotic  products.  The 
resulting  Drug  Efficacy  Study  Implemen¬ 
tation  (DESI)  reports  of  the  NAS/NRC 
provided  recommendations  to  help  the 
Commissioner  in  making  a  decision  about 
the  effectiveness  of  individual  drug  prod¬ 
ucts. 

Both  OTC  and  prescription  antibiotics 
and  antibiotic  combinations  were  evalu¬ 
ated  in  the  DESI  review.  The  overall 
conclusions  were  made  for  each  product 
rather  than  for  the  class  or  the  ingre¬ 
dients.  Many  topical  antibiotic  formula¬ 
tions  were  declared  less  than  effective  on 
the  basis  of  lack  of  controlled  clinical 
studies  to  show  effectiveness.  However, 
certain  combinations  of  prescription  an¬ 
tibiotics  were  declared  effective.  Studies 
to  demonstrate  the  effectiveness  of  some 
other  combinations  are  currently  being 
designed  and  executed  to  satisfy  DESI 
requirements  (particularly  the  anti-in- 
fective/sterold  combinations  as  pub¬ 
lished  in  the  Federal  Register  of  Octo¬ 
ber  9.  1974  (39  FR  36365)).  Time  has 
elapsed  since  the  NAS/NRC  review  and 
additional  data  have  become  available 
for  topical  antibiotics.  In  order  to  have 
a  comprehensive  OTC  review,  the  Com¬ 
missioner  requested  that  the  Panel  re¬ 
view  all  topical  antibiotic  ingredients 
marketed  as  OTC  for  both  safety  and 
effectiveness. 

C.  DEFINITIONS  OF  PRODUCT  CATEGORIES 

The  panel  concludes  that  OTC  topical 
antibiotic  products  should  be  used  only 
as  part  of  the  first-aid  treatment  of 
small  superficial  wounds  such  as  cuts, 
abrasions,  and  burns.  The  Panel  consid¬ 
ered  the  first-akl  treatment  of  small 
superficial  wounds  as  a  process  that  in¬ 
cludes  initial  adequate  cleansing  that 
may  or  may  not  be  followed  by  applica¬ 
tion,  of  a  safe,  nonirritating  product  that 
does  not  interfere  with  normal  wound 
healing  and  may  reduce  bacterial  num¬ 
bers  and  help  prevent  infections. 

The  following  definitions  of  topical 
antibotic  categories  have  been  developed 
by  the  Panel  in  an  attempt  to  simplify 
categorization  of  Ingredients  and  elimi¬ 
nate  labeling  confusion. 

1.  Skin  wound  protectant.  A  safe,  non- 
irritating  preparation  applied  to  small 
cleansed  wounds  that  provides  a  pro¬ 
tective  physical  barrier,  conforming  to 
the  barrier  testing  for  skin  wound  pro¬ 
tectants  as  published  in  the  Federal 
Register  of  September  13,  1974  (39  FR 
33140) ,  and  may  also  Include  a  chemical 
(antibiotic),  which  neither  delays  heal¬ 
ing  nor  favors  the  growth  of  microor¬ 
ganisms. 

2.  Skin  wound  antibiotic.  A  safe,  non- 
irritating  antibiotic-containing  prepara¬ 
tion  that  prevents  or  treats  overt  skin  in¬ 


fection.  Claims  stating  or  implying  an 
effect  against  microorganisms  must  be 
supported  by  controlled  human  studies 
that  demonstrate  prevention  or  effective¬ 
ness  in  the  treatment  of  Infection. 

D.  ADVERTISING  AND  CONSUMER  USE  OF 
TOPICAL  ANTIBIOTICS 

The  Panel  recognizes  that  topical  med¬ 
ications  for  treatment  of  minor  cuts, 
bums,  and  abrasions  are  useful  to  the 
general  public.  It  believes  that  such  med¬ 
ications  should  be  available  “over-the- 
counter,"  provided  they  are  safe  and  ef¬ 
fective.  The  Panel  is  concerned,  how¬ 
ever,  that  little  information  is  avail¬ 
able  about  consumer  habits  of  self-med¬ 
ication  with  topical  salves,  ointments, 
creams,  and  powders,  and,  in  particular, 
that  the  potential  for  misuse  in  acute 
and  chronic  skin  conditions  poses  a  prob¬ 
lem.  The  Panel  is  also  concerned  about 
the  possible  use  of  inappropriate  or 
harmful  substances  on  skin  wounds  if 
safe  OTC  medications  are  not  available 
for  first-aid  use. 

Even  though  no  information  was  sub¬ 
mitted  concerning  the  factors  influenc¬ 
ing  the  consumer’s  choice  of  a  topical 
antibiotic,  the  Panel  considered  the  fol¬ 
lowing  as  possible  factors: 

(1)  Physician  availability  or  cost  of 
physician  visit; 

(2)  Media  advertising  such  as  in  mag¬ 
azines,  on  the  radio,  or  television; 

(3)  Suggestions  from  friends  and  ac¬ 
quaintances;  and 

(4)  Satisfactory  previous  personal  ex¬ 
perience  following  advice  of  a  physician 
or  pharmacist. 

Each  of  the  above  factors  may  lead  to 
self-diagnosis  and  treatment  that  may 
not  always  be  appropriate.  One  inappro¬ 
priate  use  of  a  topical  antibiotic  prepara¬ 
tion  is  prolonged  application  to  a 
chronic,  persistent  skin  lesion.  This  could 
produce  skin  sensitization  and/or  delay 
the  consumer  in  obtaining  more  appro¬ 
priate  treatment.  Another  possible 
inappropriate  use  is  the  continued  ap¬ 
plication  of  the  antibiotic  after  a 
sensitization  reaction  has  occurred.  It  is 
also  possible  that  application  of  the 
antibiotic  product  over  a  broad  area  of 
the  skin  may  alter  the  resident  bacterial 
flora,  leading  to  emergence  of  antibiotic- 
resistant  strains  of  bacteria.  Unfor¬ 
tunately,  no  data  on  consumer  use  of 
topical  antibiotics  are  available  from 
which  to  determine  the  relative  impor¬ 
tance  of  each  of  these  concerns.  Such 
data  may  not  be  relevant  when  topical 
antibiotics  are  used  on  minor  cuts  and 
wounds.  However,  the  Panel  concludes 
that  product  labeling  must  take  into 
account,  and  attempt  to  eliminate,  these 
problems. 

The  Panel  is  also  concerned  that  the 
promotion  of  antibiotic  products  to 
physicians,  for  purposes  other  than 
those  recommended  for  OTC  use,  may 
lead  to  confusion  and  misuse  by  the 
public.  It  is  possible  that  the  physician’s 
use  of  topical  antibiotics  to  treat  certain 
skin  infections  may  lead  consumers  to 
self-diagnosis  of  other  skin  conditions 
leading  to  treatment  with  inappropriate 
topical  antibiotics.  Labeling  of  the 
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topical  antibiotics,  for  both  OTC  and 
prescription  uses,  should  be  designed  to 
minimize  this  possibility. 

The  Panel  considers  that  thorough, 
.gentle  cleansing  of  a  minor  skin  wound 
to  remove  foreign  material  is  the  proper 
first  step.  The  OTC  antibiotic  may  then 
be  applied  to  protect  the  wound  or  pre¬ 
vent  infection,  provided  that  benefit 
from  its  use  has  been  demonstrated. 

Suggestions  were  made  to  the  Panel 
by  Dr.  Dillon  (Ref.  1)  that  certain 
topical  antibiotics  might  prove  to  be 
more  useful  in  treating  certain  skin 
diseases  than  no  treatment  at  all.  Some 
skin  diseases,  such  as  impetigo  and  fol¬ 
liculitis,  are  recognized  by  the  lay  public 
as  infections  of  the  skin.  The  Panel 
agrees  that  such  skin  infections  may  be 
treated  by  the  lay  public  with  topical 
antibiotics  if  such  have  been  proven  to 
be  effective. 

Reference 

(1)  Dillon,  H.,  Transcript  of  open  session 
of  Antimicrobial  II  Panel,  March  22,  1975. 

E.  EFFECTIVENESS  OF  TOPICAL  ANTIBIOTICS 

The  OTC  drug  review  regulations  (21 
CFR  330.10(a)  (4)  (ii) )  contain  the  fol¬ 
lowing  definition  of  standards  for  effec¬ 
tiveness: 

Effectiveness  means  a  reasonable  expecta¬ 
tion  that,  in  a  significant  proportion  of  the 
target  population,  the  pharmacological  effect 
of  the  drug,  when  used  under  adequate  direc¬ 
tions  for  use  and  warnings  against  unsafe 
use,  wUl  provide  clinically  significant  relief 
of  the  type  claimed.  *  •  * 

The  Panel  concludes  that  a  “reason¬ 
able  expectation  *  *  *  [ofl  clinically 
significant  relief”  has  not  been  conclu¬ 
sively  demonstrated  for  the  OTC  use  of 
topical  antibiotic  products. 

No  data  from  well-controlled  studies 
were  presented  to  the  Panel  concerning 
either  the  therapeutic  or  prophylactic 
effects  of  OTC  use  of  topical  antibiotics 
on  minor  cuts,  abrasions,  or  bums.  The 
Panel  concludes  that  no  such  data  pres¬ 
ently  exist  on  the  OTC  use  of  these 
products. 

In  an  effort  to  evaluate  the  clinical 
effectiveness  of  topical  antibiotics,  the 
Panel  has  relied  on  data  generated  by 
supervised  use  of  topical  antibiotics  in 
hospitals  and  medical  offices  and  by  pre¬ 
scription  use  of  topical  antibiotics  in  out¬ 
patient  home  settings. 

Most  studies  reviewed  by  the  Panel 
dealt  with  professional  medical  treat¬ 
ment  of  acute  skin  infections,  postopera¬ 
tive  wound  infections,  and  chronic  skin 
diseases  with  secondary  infections. 
While  inferences  concerning  clinical  ef¬ 
fectiveness  of  topical  antibiotics  for  OTC 
use  on  minor  cuts,  abrasions,  and  bums 
have  been  made  from  available  studies 
(Ref.  1),  the  Panel  concludes  that  such 
inferences  may  be  unwarranted  for  the 
following  reasons:  The  degree  of  wound 
contamination  differs;  the  wounds  dif¬ 
fer  in  depth  and  amount  of  tissue  de¬ 
struction;  the  microorganisms  likely  to 
be  introduced  differ  between  hospital  or 
office  settings  and  “natural”  settings; 
and  patient  characteristics  differ  with 
respect  to  hygiene,  age,  race,  and  abil¬ 
ity  to  follow  directions  for  product  use. 


1.  Therapeutic  effectiveness.  Stand¬ 
ards  of  medical  practice  regarding  use 
of  antibiotics  in  the  treatment  of  skin 
infections  have  changed  considerably 
during  the  past  30  years.  In  the  1940’s 
and  1950’s,  when  the  topical  antibiotics 
presently  under  review  were  developed 
and  evaluated,  many  physicians  were 
enthusiastic  about  their  use  in  both  the 
hospital  and  on  an  outpatient  basis. 
However,  reports  from  this  period  were 
largely  of  a  testimonial  nature,  with  no 
consistent  attempt  to  document  clinical 
diagonses,  culture  skin  lesions,  or  dem¬ 
onstrate  that  formulated  products  with 
active  ingredients  were  better  in  treat¬ 
ing  skin  infections  than  their  vehicles 
alone. 

Because  it  is  virtually  impossible  to 
look  at  a  variety  of  skin  lesions  and  assess 
exactly  which  bacteria  are  present,  the 
Panel  is  unable  to  accept  studies  without 
cultures  as  proof  of  clinical  effectiveness. 
The  Panel  is  aware  of  the  practical  argu¬ 
ment  that  cultures  are  time  consuming 
and  expensive,  but  concludes  that  such 
argument  is  not  acceptable  in  studies 
purporting  to  demonstrate  clinical  ef¬ 
fectiveness  of  topical  antibiotic  prepara¬ 
tions. 

The  Panel  has  made  a  diligent  effort 
to  review  all  submitted  material  in  order 
to  arrive  at  its  judgment  concerning 
clinical  effectiveness.  It  recognizes  that 
honest  differences  of  opinion  may  exist 
or  the  relative  merits  of  different  stud¬ 
ies.  The  Panel  also  recognizes  the  in¬ 
herent  technical  difficulties  in  attempt¬ 
ing  to  scientifically  document  clinical 
effectiveness. 

Many  different  dosage  forms  (i.e. 
creams,  lotions,  ointments,  etc.)  of  these 
antibiotics  are  available,  either  as  OTC 
or  prescription,  and  It  appears  that  there 
are  relative  differences  in  their  effec¬ 
tiveness  based  upon  the  dosage  forms 
used.  It  is  a  continuing  concern  of  the 
Panel  that  many  of  the  better  designed 
studies  (controlled)  utilized  an  oint¬ 
ment  vehicle  for  the  antibiotic,  and  the 
results  of  these  clinical  studies  show  a 
lack  of  effectiveness  in  this  vehicle.  On 
the  other  hand,  some  studies  (controlled 
and  uncontrolled »  suggested  strongly 
that  the  antibiotics  in  solution  or  cream 
forms  may  have  been  effective  in  treat¬ 
ing  some  skin  conditions. 

The  Panel  recommends  OTC  market¬ 
ing  of  certain  topical  antibiotic  formu¬ 
lations  currently  labelled  as  prescription 
products  (primarily,  cream  formula¬ 
tions).  This  recommendation  is  based 
partly  on  theoretical  considerations  and 
partly  on  the  effectiveness  data  dis¬ 
cussed  above.  In  any  event,  clinical  stud¬ 
ies  with  such  dosage  forms  would  still  be 
required  to  establish  effectiveness  in  the 
prevention  and  treatment  of  skin 
infections. 

Since  the  early  days  of  topical  anti¬ 
biotics,  newer  systemic  antibiotics  have 
largely  replaced  topical  antibiotics  for 
treating  many  skin  infections.  Several 
studies  have  shown  that  systemic  anti¬ 
biotics  are  superior  to  topical  antibiotics 
in  treatment  of  impetigo,  with  more 
rapid  reduction  of  pathogenic  bacteria 
from  skin  lesions  and  more  rapid  heal¬ 
ing  time  (Refs.  2  through  7). 


In  addition,  treatment  of  impetigo  with 
systemic  antibiotics  rather  than  with 
topical  antibiotics  is  accepted  medical 
practice  for  prevention  of  possible  glo¬ 
merulonephritis  (Refs.  2  through  7). 
Acute  glomerulonephritis  is  a  serious 
kidney  disease  that  may  follow  strep¬ 
tococcal  infections  of  either  the  skin  or 
the  throat  (Refs.  8  and  9) .  While  not 
all  strains  of  streptococci  are  nephrito- 
genic  (capable  of  Inducing  nephritis), 
epidemics  of  nephritis  may  occur  in  pop¬ 
ulations  exposed  to  impetigo  caused  by 
nephritogenic  strains  (Refs.  10  through 
15) .  The  risk  of  developing  nephritis  fol¬ 
lowing  impetigo  caused  by  such  a  strain 
Is  significant,  especially  in  children  less 
than  6  years  of  age  (Refs.  16  through 
19).  Indigent  children  and  children  in 
warm,  humid  climates  have  a  higher  in¬ 
cidence  of  streptococcal  sores  and  sub¬ 
sequent  nephritis  than  children  in  colder 
climates.  Although  nephritis  is  predomi¬ 
nantly  a  disease  of  children,  adults  may 
also  be  affected,  especially  in  epidemic 
situations  or  following  insect  bites  that 
become  infected  with  nephritogenic 
streptococci  (Refs.  20  and  21) . 

The  Panel  recognizes  that  the  overall 
risk  of  developing  nephritis  following  im¬ 
petigo  is  not  very  great  if  patients  are 
over  6  years  of  age  and  nephritogenic 
strains  of  streptococci  are  not  prevalent 
(Refs.  22  and  23) .  There  is  concern  that 
some  children  may  develop  nephritis  be¬ 
cause  of  lack  of  early  treatment  with  sys¬ 
temic  antibiotics.  However,  there  is  no 
conclusive  proof  at  this  time  that  treat¬ 
ment  of  streptococcal  impetigo  with  top¬ 
ical  or  systemic  antibiotics  will  prevent 
nephritis  (Refs.  2,  8,  10, 13,  and  24) .  Sys¬ 
temic  treatment  is  presently  preferred  in 
cases  of  diagnosed  impetigo  because  of 
more  effective  elimination  of  pathogenic 
streptococci  from  the  skin. 

The  Panel  is  particularly  concerned 
that  indigent  persons,  unable  to  seek 
the  treatment  of  choice  (systemic  anti¬ 
biotics  under  proper  medical  supervi¬ 
sion)  ,  may  develop  glomerulonephritis. 
In  the  Panel’s  opinion,  this  disease  con¬ 
dition  is  extremely  serious  and  may  even 
be  life  threatening.  The  Panel  believes 
that  a  significant  population  of  indigent 
individuals  exists  in  the  United  States 
who  contact  impetigo  but  seek  no  medi¬ 
cal  intervention  and,  therefore,  risk 
developing  glomerulonephritis.  Al¬ 
though  the  use  of  topical  antibiotics  is 
not  the  treatment  of  choice  for  strep¬ 
tococcal  impetigo,  the  potential  risk  is 
serious  enough  to  suggest  that  this  claim 
be  seriously  considered  and  evaluated  as 
an  added  OTC  indication  for  these  prod¬ 
ucts. 

The  Panel  received  communications 
from  some  organizations  and  individ¬ 
uals  that  presented  their  own  recom¬ 
mendations  on  the  safety  and  effective¬ 
ness  of  certain  OTC  topical  antibiotics 
(Ref.  25).  These  recommendations  were 
not  supported  with  new  or  adequate  data 
for  objective  evaluation.  As  a  conse¬ 
quence  of  these  comments,  the  Panel 
also  met  with  a  representative  of  the 
American  Academy  of  Pediatrics  and 
determined  that  the  American  Academy 
of  Pediatrics’  recommendations  to  the 
Panel  were  based  on  members'  clinical 


FEDERAL  REGISTER,  VOL.  42,  NO.  63 — FRIDAY,  APRIL  1,  1977 


PROPOSED  RULES 


17647 


Impressions  rather  than  on  a  compre¬ 
hensive  review  of  the  extensive  data 
which  was  reviewed  by  the  Panel  (Ref. 
26). 

2.  Prophylactic  effectiveness.  The  Panel 
is  concerned  that  little  data  from  con¬ 
trolled  studies  have  been  submitted  doc¬ 
umenting  clinical  effectiveness  of  topical 
antibiotics  for  preventing  Infection  In 
minor  skin  wounds  such  as  cuts,  abra¬ 
sions,  and  bums.  Most  studies  reviewed 
by  the  Panel  dealt  with  professional 
medical  treatment  of  diagnosed  acute 
skin  Infections,  postoperative  wound  In¬ 
fections.  or  chronic  skin  diseases  with 
secondary  Infections.  Prophylactic  use 
of  topical  tmtlbiotlcs  has  been  reported 
In  postoperative  surgical  wounds,  on  ex¬ 
tensive  bums,  and  with  intravenous  cut- 
down  catheters.  These  reports  suggest 
that  prophylactic  use  of  topically  applied 
antibiotics  may  be  efficacious  In  the  pre¬ 
vention  of  wound  infections  following 
surgery,  but  do  not  permit  any  Inferences 
concerning  prophylactic  effectiveness 
following  minor  cuts,  wounds,  and  abra¬ 
sions  occurring  outside  the  hospital  set¬ 
ting.  Furthermore.  In  some  cases,  formu¬ 
lations  different  from  those  currently 
marketed  were  tested,  and  In  other  cases 
conflicting  results  •  were  obtained  from 
these  hospital  studies.  These  reports  do 
suggest  that  a  controlled  clinical  trial  of 
topically  applied  antibiotics  In  minor 
cuts,  abrasions,  or  burns  might  be  worth¬ 
while  to  answer  the  question  of  prophy¬ 
lactic  effectiveness. 

In  the  opinion  of  the  Panel,  controlled 
clinical  trials  of  topically  applied  anti¬ 
biotics  would  not  be  as  difficult  as  is 
often  claimed.  A  prospective,  randomized, 
double-blinded,  controlled  trial  would 
have  logistic  difficulties,  but  is  feasible. 
Of  course,  In  any  clinical  trial,  the  group 
receiving  a  placebo  should  not  be  per¬ 
mitted  to  experience  a  deteriorating 
disease  state,  and  the  protocol  should 
allow  for  active  treatment  Intervention 
should  this  occur.  The  size  of  the  groups 
needed  In  both  the  experimental  and  the 
control  groups  Is  dependent  upon:  (1) 
The  expected  difference  between  the  ex¬ 
perimental  and  control  group  (i.e.,  the 
probable  effectiveness) ;  (2)  the  expected 
Incidence  of  the  condition  to  be  pre¬ 
vented — infected  wounds  cuts,  bums, 
and  abrasions;  and  (S)  the  chosen  sig¬ 
nificance  level  and  power  of  the  statis¬ 
tical  tests  employed  (Ref.  27) . 

Since  It  is  thought  that  the  Incidence 
of  such  Infections  is  low,  this  would  en¬ 
large  the  size  of  the  groups  required 
for  entry  Into  the  trial.  On  the  other 
hand,  if  the  effectiveness  (expected  bene¬ 
fit  or  difference  between  treated  and  un¬ 
treated  groups)  Is  high,  this  would  cor¬ 
respondingly  reduce  the  numbers  re¬ 
quired.  It  would  be  desirable  to  Investi¬ 
gate  the  effectiveness  of  a  heterogeneous 
group  of  Infections  such  as  small  cuts, 
bums,  and  abrasions.  This  would  still 
permit  pooling  of  effectiveness  data  for 
these  lesions  as  well  as  analysis  by  type 
of  lesion  (subgroup  analysis) . 

The  Panel  believes  that  a  single  study 
of  adequate  size  and  design  may  provide 
sufficient  evidence  to  make  a  judgment 
as  to  effectiveness. 


3.  Summary.  The  Panel  finds  an  im¬ 
portant  deficiency  in  the  data  submitted 
concerning  the  effectiveness  of  topically 
applied  antibiotics,  i.e.,  the  absence  of 
randomized,  prospective,  double-blinded, 
controlled,  clinical  trials.  Such  trials 
would  randomly  allocate  patients  with 
cuts,  wounds,  bums,  and  abrasions  to  an 
experimental  and  a  control  group.  The 
experimental  group  would  receive  the 
medication  (for  example,  an  ointment) 
with  the  active  Ingredients,  and  the  con¬ 
trol  group  would  receive  the  vehicle 
(placebo)  without  the  active  Ingredients. 
Neither  the  Investigators  nor  subjects 
would  know  whether  they  were  receiving 
active  drug  or  placebo  (a  procedure 
called  double-blinding) .  Both  groups 
would  be  followed  forward  In  time  pro¬ 
spective  design)  and  the  incidence  of  in¬ 
fection  ascertained. 

The  Panel  is  not  willing  to  waive  the 
requirement  of  double-blinded,  con¬ 
trolled  studies  for  clinical  evaluation  of 
topical  antibiotic  Ingredients,  despite 
the  provision  of  the  OTC  drug  review 
regulations  pertaining  to  standards  of 
effectiveness  (21  CFR  330.10(a)  (4)  (11) 
which  states: 

*  *  *  Proof  of  effectiveness  shall  consist  of 
controlled  clinical  Investigations  as  defined 
in  I  314.111(a)  (B)  (U)  of  this  chapter,  unless 
this  requirement  is  waived  on  the  basis  of  a 
showing  that  it  is  not  reasonably  applicable 
to  the  drug  or  essential  to  the  validity  of 
the  Investigation  and  that  an  alternative 
method  of  investigation  is  adequate  to  sub¬ 
stantiate  effectiveness.  •  •  • 

The  Panel  concludes  that  a  single, 
well-controlled  study  of  adequate  size 
and  design  may  provide  sufficient  evi¬ 
dence  to  make  a  Judgement  of  effective¬ 
ness. 
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F.  DRUG  RELEASE  FROM  TOPICAL 
PREPARATIONS 

The  Panel  reviewed  data  from  several' 
sources  and  heard  a  presentation  from 
Robert  Scheuplein,  Ph.  D„  a  recognized 
expert  in  the  area  of  drug  release  from 
topical  preparations.  The  vehicle  cur¬ 
rently  employed  most  widely  in  topical 
antibiotic  formulations  for  OTC  sale  is 
an  ointment  composed  mainly  of  white 
petrolatum.  White  petrolatum  is  often 
formulated  with  other  hydrophobic  (In¬ 
soluble  in  water)  materials  such  as  waxes 
or  high  molecular  weight  alcohols.  In 
contrast  to  an  ointment,  a  cream  ve- 
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hide  Is  visually  composed  of  a  water 
miscible  base  such  as  an  oil-in-water 
emulsion  or  a  totally  water-soluble  base, 
such  as  the  polyethylene  glycols.  The 
Panel  is  aware  of  other  topically  applied 
dosage  forms  for  antibiotics,  such  as 
powders,  but  little  data  were  provided  on 
the  bioavailability  of  the  antibiotics  from 
such  dosage  forms.  It  is  essential  to  con¬ 
sider  the  influence  of  the  vehicle  on 
the  effectiveness  of  a  topical  antibiotic 
preparation.  The  vehicle  may  be  the  con¬ 
trolling  factor  in  the  release  of  the  active 
ingredient  from  the  preparation.  The 
following  discussion  attempts  to  clarify 
some  of  the  problems  facing  the  Panel 
in  trying  to  assess  drug  release  and  the 
resulting  effectiveness. 

Drug  release  from  any  dosage  form 
occurs  at  the  interface  between  the  ve¬ 
hicle  and  the  tissue  to  which  it  is  ap¬ 
plied.  The  drug  must  leave  the  vehicle 
and  enter  the  environment  of  the  tissue 
before  it  can  exert  any  biological  activ¬ 
ity.  There  are  many  factors  that  influ¬ 
ence  the  rate  and  extent  of  this  drug  re¬ 
lease.  Some  of  these  factors  are:  concen¬ 
tration  of  the  drug  in  the  vehicle;  solubil¬ 
ity  of  the  drug  in  the  vehicle;  diffusion 
coefficient  of  the  drug  in  the  vehicle;  par¬ 
tition  coefficient  of  the  drug  between 
the  vehicle  and  the  tissue.  Influencing 
each  of  these  factors  are  other  conditions 
such  as  the  pH  of  the  vehicle,  drug  or 
tissue;  temperature;  degree  of  hydration 
of  skin,  etc.  Obviously,  drug  release  from 
a  dosage  form  is  not  merely  a  simple 
matter  of  smearing  on  a  product  and 
obtaining  instantaneous  results.  Many 
physico-chemical  interactions  eventually 
determine  success  or  failure  of  a  product, 
apart  from  any  activity  of  the  antibi¬ 
otic  Itself. 

The  Panel  received  limited  data  on 
release  of  certain  antibiotics  from  the 
ointment  dosage  form.  The  ointment  Is 
the  most  widely  used  drug  dosage  form 
for  OTC  use  at  the  present  time,  while 
the  cream  dosage  form  1s  almost  exclu¬ 
sively  limited  to  prescription  sale.  Some 
data  presented  to  the  Panel  suggested 
that  an  ointment  was  better  than  a 
cream.  Other  data  suggested  that  a 
cream  was  better  than  an  ointment.  The 
Panel  concludes  that  inadequate  re¬ 
search  has  been  undertaken  to  design  the 
most  effective  vehicle  for  a  given  topical 
antibiotic  product.  The  Panel  also  is  con¬ 
cerned  that  the  existing  OTC  ointment 
dosage  form  may  indeed  be  much  less 
than  ideal  for  the  reasons  discussed 
below. 

It  is  recognized  by  the  Panel  that  an 
occlusive  vehicle  (one  that  acts  as  a 
physical  barrier),  such  as  an  ointment, 
( has  certain  advantages  in  treating  small 
’  wounds.  Dr.  Rovee  pointed  out  that  an 
occlusive  dressing  may  aid  wound  heal¬ 
ing  (Reference  1).  Dr.  Scheuplein  sug¬ 
gested  that  it  was  possible  to  formulate 
an  ointment  that  would  be  as  effective 
as  a  cream  or  vice-versa  (Reference  2). 
Some  of  the  effectiveness  studies  pre¬ 
sented  by  the  industrial  representatives 
suggested  that  In  some  cases  the  oint¬ 
ment  dosage  form  resulted  in  failures, 
while  other  studies  reported  success  of 
treatment  (Reference  3).  Once  again. 


conflicting  data  on  drug  release  were 
presented  to  the  Panel. 

The  Panel  has  determined  that  the 
topical  antibiotics  being  reviewed  are  all 
water  soluble  with  the  exception  of 
gramicidin,  which  is  practically  Insoluble 
in  water  (Reference  4) .  These  antibiotics 
exist  in  ointment  dosage  form  as  insolu¬ 
ble,  suspended  particles.  Prom  a  physico¬ 
chemical  viewpoint,  an  insoluble  particle 
in  a  fairly  viscous,  greasy  vehicle  would 
not  be  an  ideal  dosage  form.  If  little  or 
no  diffusion  through  the  vehicle  takes 
place,  then  the  only  portion  of  antibiotic 
available  for  biologic  activity  is  that 
which  exists  at  the  tissue  interface  at 
the  time  of  application  or  that  which 
then  comes  in  contact  from  the  receding 
boundary  of  the  ointment  (Reference  5) . 
Perhaps  it  is  for  this  reason  that  demon¬ 
stration  of  effectiveness  of  antibiotic 
ointment  has  been  difficult  in  some  well- 
controlled  studies. 

In  contrast,  a  cream  dosage  form  has 
antibiotic  in  solution  in  the  aqueous 
phase  so  that  the  antibiotic  is  more 
readily  available  for  diffusion  to  the  in¬ 
terface  between  the  cream  and  tissue. 
In  other  words,  a  higher  concentration 
of  antibiotic  can  be  made  available  to  the 
tissue  site  over  a  short  period  of  time 
from  a  cream  formulation  than  from 
an  ointment  formulation. 

The  Panel  is  aware  that  in  the  early 
days  of  antibiotic  formulation  in  topical 
products,  technology  to  evaluate  these 
dosage  forms  was  not  so  sophisticated 
as  it  is  at  present.  The  Panel  would  urge 
a  thorough  study  to  determine  all  of  the 
characteristics  described  above  in  light 
of  the  new  technology  to  design  a  more 
favorable  dosage  form.  If  the  cream  or 
any  other  dosage  form  currently  mar¬ 
keted  for  prescriptions  use  is  determined 
to  be  both  safe  and  effective,  considera¬ 
tion  should  be  given  to  marketing  these 
dosage  forms  OTC. 

The  release  of  drugs  from  various 
vehicles  has  been  the  subject  of  many 
reviews  and  research  papers.  Consist¬ 
ently,  these  papers  indicate  that  a  for¬ 
mulation  or  vehicle  for  a  given  chemical 
must  be  specifically  designed  for  that 
chemical  to  obtain  maximum  drug  re¬ 
lease.  In  formulating  a  cream  or  oint¬ 
ment,  the  physical  properties  of  the  drug 
and  vehicle  must  be  balanced  in  such  a 
way  as  to  provide  optimum  release.  Spe¬ 
cific  additives  may  enhance  or  retard 
release  of  a  chemical  from  the  vehicle. 
Gandhji  and  Mithal  (Reference  6)  have 
shown  that  by  simply  incorporating  a 
surfactant,  release  of  chloramphenicol 
and  tetracycline  from  an  ointment  for¬ 
mulation  was  enhanced.  It  appears  to 
be  the  Panel  that  proper  formulation  of 
vehicles  for  the  various  antibiotics,  based 
on  such  current  information,  could  very 
likely  result  in  significant  Improvement 
in  antibiotic  effectiveness. 

A  recent  review  of  the  broad  problem 
of  release  of  drugs  from  topically  applied 
dosage  forms  has  been  published  by 
Grasso  and  Lansdown  (Reference  7) .  The 
Panel  also  studied  the  reviews  by  Poulsen 
(Reference  8),  Katz  and  Poulsen  (Ref¬ 
erence  9),  and  Idson  (Reference  5). 
These  comprehensive  reports  focus  on 


percutaneous  absorption,  but  the  basic 
problem  of  drug  release  from  topical 
preparations  is  also  discussed.  The  dis¬ 
cussion  above  is  not  intended  to  be  an  ex¬ 
haustive  summary  of  these  reviews,  but 
it  does  form  the  basis  for  the  recom¬ 
mendation  presented  in  this  report. 

The  Panel  is  certain  that  manufac¬ 
turers  of  topical  antibiotic  ointments  are 
aware  of  the  voluminous  literature  con¬ 
cerning  percutaneous  absorption  of 
drugs,  influence  of  a  vehicle  on  the  re¬ 
lease  of  drugs,  and  physiological  factors 
influencing  release  of  drugs  (high  or  low 
sebum  content,  or  denuded  verus  intact 
skin).  The  Panel  believes  that  the  pre¬ 
vious  arbitrary  distinction  between  OTC 
and  prescription  topical  antibiotic  prod¬ 
ucts  is  not  rational.  It  strongly  urges 
testing  of  other  topical  dosage  forms 
(gels,  solutions,  creams,  lotions)  for  pos¬ 
sible  OTC  use.  However,  such  testing 
should  take  into  consideration  the 
pharmacokinetic  factors  discussed  above. 
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0.  WOUND  HEALING 

Wound  healing  may  be  altered  by  ex¬ 
cessive  bacterial  growth  in  the  damaged 
tissues  (Ref.  1).  The  manufacturers 
state  that  topical  antibiotics  speed 
wound  healing,  presumably  by  reducing 
bacterial  growth.  It  is  recognized  that 
these  terms  (such  as  “speeds  healing”, 
or  other  similar  terms)  are  meant  to 
imply  that  by  reducing  excessive  bac¬ 
terial  growth  in  a  wound,  normal  heal¬ 
ing  is  enhanced.  It  also  implies  that 
large  numbers  of  bacteria,  or  their  prod¬ 
ucts  in  a  wound,  slow  or  impede  wound 
healing.  There  are  no  good  data  to  in¬ 
dicate  that  the  normal  healing  time  of  a 
clean  wound  can  be  altered  by  an  anti¬ 
biotic  cream  or  ointment.  Scientific  evi¬ 
dence  currently  available  to  the  Panel 
does  not  sufficiently  answer  the  ques¬ 
tion  of  the  role  of  bacteria  in  minor  skin 
wounds  in  the  normal  Individual.  There 
is  little  evidence  to  support  the  claims 
that  reduction  of  the  number  of  bac¬ 
teria  in  wounds  will  shorten  dermal  and 
epithelial  healing  times. 
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Wound  repair  rates  may  vary  depend¬ 
ing  on  the  number  and  types  of  bacteria 
or  their  metabolites  present  in  the 
wound.  Some  wounds  do  not  heal  nor¬ 
mally  in  the  presence  of  some  bacteria 
or  bacterial  metabolites  as  demonstrated 
by  Rovee  (Ref.  1). 

Several  studies  in  the  past  10  years 
have  demonstrated  the  influence  of  the 
local  wound  environment  on  wound 
healing  in  the  skin.  One  of  the  impor¬ 
tant  variables  in  epidermal  wound  heal¬ 
ing  is  the  amount  of  moisture  or  degree 
of  hydration  of  the  skin.  Several  inves¬ 
tigators  have  shown  that  maintaining 
tissue  hydration  by  the  application  of 
plastic  film,  or  other  slightly  less  occlu¬ 
sive  dressings,  increases  epithelial  mi¬ 
gration  and  shortens  the  time  necessary 
for  the  epidermis  to  cover  the  wound 
when  compared  with  open  wounds 
(Refs.  2  through  5).  It  appears  that 
ointments  that  are  semiocclusive  might 
also  enhance  epidermal  repair  by  creat¬ 
ing  a  moist  environment  in  the  wound. 
Whether  or  not  this  actually  occurs 
could  not  be  determined  from  that  data 
submitted. 

The  panel  concludes  that  the  role  of  an 
antibiotic  ointment  in  wound  repair  is 
still  largely  unknown. 
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^  H.  ANIMAL  AND  HUMAN  MODELS 

The  study  of  experimental  infections 
in  humans  is  often  impossible,  imprac¬ 
tical,  or  dangerous.  Therefore,  various 
animal  and  human  models  have  been 
developed  to  study  the  infection  process. 
Information  that  can  be  obtained  from 
models  is  often  useful,  particularly  in  re¬ 
gard  to:  (1)  obtaining  information  that 
cannot  be  derived  ethically  or  practically 
from  clinical  trials;  (2)  predicting  ap¬ 
propriate  dosage  levels  for  desired  re¬ 
sponses  in  clinical  trials;  (3)  determining 
toxicologic  hazards;  and  (4)  performing 
controlled  studies  on  adequate  numbers 
of  subjects  to  enable  significant  statis¬ 
tical  analysis. 

Controlled  clinical  trials  to  determine 
the  therapeutic  and  prophylactic  effec¬ 
tiveness  of  topical  antibiotic  agents  may 
be  difficult  for  the  following  reasons: 
ethical  considerations;  large  size  of  the 
study  required;  cost;  logistics;  time  com¬ 
mitment;  and  difficulty  in  patient  com¬ 
pliance.  Although  models  have  been  used 
historically  to  determine  clinical  effec¬ 
tiveness,  a  careful  analysis  of  limitations 
associated  with  models  must  be  made. 
There  are  great  difficulties  involved  in 
drawing  inferences  from  animal  models 


and  applying  conclusions  to  human  pop¬ 
ulations.  It  is  necessary  to  validate  model 
systems  and  demonstrate  that  they  have 
predictive  ability  for  human  clinical 
conditions. 

In  dealing  with  the  use  of  models  of 
the  infection  of  minor  wounds,  burns, 
and  abrasions,  the  differences  and  sim¬ 
ilarities  of  a  specific  model  to  the  normal 
infection  process  can  be  examined. 

1.  Normal  human  infection  process,  a. 
Streptococci  and/or  staphylococci  occur 
on  the  skin  at  the  time  of  injury,  or  are 
often  carried  there  or  transmitted  from 
an  infected  source,  such  as  a  biting 
insect. 

b.  A  lesion  occurs  on  the  skin. 

c.  The  lesion  provides  the  environmen¬ 
tal  situation  required  to  allow  the  orga¬ 
nisms  that  are  present,  or  have  been 
applied  as  the  lesion  is  made,  to  repro¬ 
duce  and  invade. 

d.  An  infected  lesion  results. 

e.  The  organisms  causing  the  infection 
are  present  at  the  time  of  injury. 

2.  Human  model  as  described  by  Klig- 
man  and  Marples.  a.  The  lesion  is  arti¬ 
ficially  made  on  the  skin.  Time  is  allowed 
for  healing  of  the  lesion  (24  hours) . 

b.  Pathogenic  staphylococcal  orga¬ 
nisms  are  added  to  the  lesion  and  allowed 
to  remain  for  6  hours  before  application 
of  antibiotic  agents. 

c.  In  some  testing  situations,  the  nor¬ 
mally  occurring  flora  are  allowed  to  ex¬ 
pand  for  varying  times,  producing  the 
successive  replacement  populations  be¬ 
fore  the  antibiotic  is  applied.  In  some 
instances,  the  antibiotic  is  added  after 
24-hour  healing  of  the  lesion  to  prevent 
expansion  of  the  flora  (Refs.  1  and  2). 

3.  Differences  and  similarities  between 
natural  and  induced  skin  infection,  a.  In 
the  natural  human  infection,  there  is 
often  a  mixed  population  of  pathogens; 
in  the  model,  only  staphylococci  or  con¬ 
forms  have  been  used  since  the  strep¬ 
tococci  would  be  a  risk  to  the  subjects. 

b.  In  the  model,  since  there  will  be 
residual  antibiotic,  attempts  must  be 
made  to  neutralize  the  resiffhal  agent. 

c.  In  the  model  system,  the  organisms 
against  which  the  antibiotic  is  acting  are 
often  the  normal  skin  flora  consisting  of 
coagulase-negative  staphylococci,  diph¬ 
theroids,  and  some  gram-negatives.  In 
the  natural  infection,  in  addition  to  the 
normal  skin  flora,  other  organisms  (from 
exogenous  sources)  will  likely  be  the  in¬ 
fecting  agents.  These  agents  are  the  spe¬ 
cific  target  of  the  applied  antibiotic. 

d.  In  the  model  system,  organisms  and 
active  formulations  may  be  inadvertently 
transmitted  from  one  lesion  to  another, 
since  artificially  produced  lesions  may  be 
made  at  close  intervals  on  the  forearm. 

4.  Animal  models  for  skin  infection. 
Several  animal  models  have  been  used  to 
demonstrate  the  therapeutic  and  prophy¬ 
lactic  effectiveness  of  topical  antibiotics. 
In  an  extensive  review  of  such  animal 
models.  Miller  (Ref.  3)  describes  some  of 
these  models,  including:  the  production 
of  abscesses  in  inoculated  suture  stitches 
in  rats  and  guinea  pigs;  a  rabbit  ear- 
wound  model;  infection  in  inoculated 
and  depilated  rat  skin;  surgical  wounds 
in  the  rat;  a  burn  model  inoculated  with 
Pseudomonas  in  the  rat.  In  addition  to 


rats,  guinea  pigs,  and  rabbits,  other  test 
animals  have  included  hamsters,  mice, 
dogs,  and  goats  (Refs.  4  through  18  *. 
Mice  and  rats  are  apparently  not  par¬ 
ticularly  good  test  animals,  due  to  their 
general  resistance  to  superficial 
infections. 

Work  with  these  animals  has  not  been 
standardized,  and  has  included  a  variety 
of  topical  antibiotics,  dosage  forms,  ex¬ 
perimental  techniques,  and  experimental 
models.  Antibiotic  creams,  powders,  oint¬ 
ments,  sprays  and  solutions  have  each 
been  tested  in  only  a  few  of  the  models. 
The  Panel  concludes  that  no  generaliza¬ 
tions  about  effectiveness  of  topical  anti¬ 
biotics  can  be  made  from  currently  avail¬ 
able  animal  model  data. 

The  Panel  also  concluded  that,  of  all 
the  animal  models  reviewed,  the  impetigo 
model  in  hamsters  and  the  wound  infec¬ 
tion  models  in  guinea  pigs  appear  to  be 
the  most  promising  for  testing  some  as¬ 
pects  of  effectiveness  of  topical  antibi¬ 
otics  for  OTC  use.  In  the  hamster  model, 
impetigo  is  induced  by  injecting  cultures 
of  Staphylococcus  aureus  or  hemolytic 
streptococci  into  the  dermal  layer  of  the 
skin  (Refs.  4  through  6> .  This  is  the  only 
animal  model  known  to  the  Panel  that 
produces  a  superficial  bacterial  infection 
similar  to  naturally  acquired  impetigo  in 
humans.  In  guinea  pigs,  wound  infec¬ 
tions  have  been  produced  by  inoculating 
various  types  of  bacteria  into  surgical 
incisions  in  the  dorsal  interscapular  re¬ 
gions  (Refs.  7  through  11).  The  guinea 
pig  wound  infection  model  appears  to 
mimic  superficial  wound  infections  in 
humans  (Ref.  9). 

The  Panel  encourages  further  develop¬ 
ment  of  other  animal  models  that  may  be 
useful  in  evaluating  topical  antibiotics. 

5.  Human  models  for  skin  infection. 
Some  studies  with  human  models  involve 
normal  skin.  Many  investigators  have  ob¬ 
served  thaf  normal  human  skin  is  very 
difficult  to  infect  (Ref.  19 > .  Since  1959, 
numerous  investigators  have  searched 
for  a  method  that  will  consistently  pro¬ 
duce  superficial  skin  infection  in  humans 
(Ref.  20) .  Application  of  5  million  patho¬ 
genic  microrganisms  to  normal  intact 
skin  or  intact  skin  previously  exposed  to 
ultraviolent  light,  high  humidity,  cutting 
oils,  or  crude  coal  tar  have  failed  to  in¬ 
duce  infection,  even  when  the  skin  was 
tightly  occluded  with  polyethylene  wrap 
which  favors  proliferation  of  bacteria 
(Ref.  20 > .  Intradermal  injection  of  path¬ 
ogenic  organisms  will  also  usually  fail  to 
induce  infection  (Ref.  20). 

Disruption  of  the  uppermost  layers  of 
the  skin  (stratum  comeum  and  epider¬ 
mis)  through  physical  or  chemical  trau¬ 
ma  seems  to  be  a  necessary  prerequisite 
for  producing  skin  infection  in  human 
skin.  Many  methods  of  producing  trauma 
have  been  tried,  including  sandpapering, 
scraping  with  a  scalpel,  abrasive  scrub¬ 
bing  with  a  pot  cleaner,  hair  plucking, 
puncturing  with  a  blood  lancet,  sequen¬ 
tial  stripping  with  cellophane  tape,  and 
production  of  blisters  with  cantharidin 
or  ammonium  hydroxide  (Refs.  19 
through  22).  While  a  physical  break  in 
the  skin  is  necessary  to  establish  skin 
infection,  it  is  obviously  not  the  only 
factor  necessary  since  many  of  the  above 
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techniques  have  failed  to  consistently 
produce  infection.  Search  is  still  under¬ 
way  to  create  a  model  in  which  a  small 
number  of  pathogenic  organisms  will 
multiply  and  consistently  produce  clini¬ 
cal  infection  <  Ref.  21 ) . 

In  1970  it  was  reported  that  some  re¬ 
gions  of  human  skin,  particularly  the 
legs,  are  easier  to  infect  than  other  re¬ 
gions  such  as  the  arms  or  back.  These 
differences  are  possibly  due  to  circula¬ 
tory  changes  (Ref.  19).  The  technique 
used  involved  stabbing  the  skin  with  a 
blood  lancet  that  contained  a  drop  of 
pathogenic  inoculum  of  staphylococci  or 
streptococci  followed  by  occlusion  of  the 
skin  with  plastic  tape.  Superficial  infec¬ 
tion  could  be  induced  38  percent  of  the 
time  on  the  legs  but  only  15  percent  of 
the  time  on  the  back  and  13  percent  of 
the  time  on  the  arms.  Attainment  of  a 
38  percent  infection  rate  on  the  legs  was 
considered  to  be  highly  successful  in 
comparison  to  that  obtained  in  earlier 
studies. 

In  1972  a  human  model  for  superficial 
Infection  with  Staphylococcus  aureus 
was  reported  by  Marples  and  Kligman 
using  the  technique  of  stripping  super¬ 
ficial  layers  of  the  skin  with  cellophane 
prior  to  Inoculation  of  organisms  (Ref. 
21).  Repeated  stripping  removed  the 
stratum  comeum  completely,  revealing  a 
moist  glistening  surface.  A  rest  period  of 
24  hours  was  then  allowed,  to  enable  the 
skin  to  reestablish  some  barrier  and  to 
prevent  bacteria  from  entering  the  blood 
stream.  Following  this  period,  staphylo¬ 
cocci  were  applied  and  the  region  oc¬ 
cluded  with  plastic  film  for  24  hours.  A 
bright  red,  tender,  moist  area  with  sero- 
sanguineous  ( blood -tinged »  exudate  re¬ 
sulted.  Simulation  of  a  wound  in  this 
way  wTas  thought  to  produce  several  con¬ 
ditions  favoring  rapid  proliferation  of 
microorganisms :  moisture,  serum  for  nu¬ 
trient,  protection  from  white  blood  cells 
by  the  underlying  intact  epidermis,  and 
removal  of  competing  microorganisms 
present  in  the  superficial  stratum  cor- 
neum  of  the  normal  skin  (Ref.  21) .  When 
this  model  Ls  used,  the  flora  of  the  skin 
changes  after  the  occlusive  wrap  is  ap¬ 
plied  to  a  lesion.  The  model  could  w’ell  be 
used  to  compare  antibiotic  agents.  How¬ 
ever,  effectiveness  must  necessarily  be 
demonstrated  in  clinical  trials  because 
this  model  system  uses  normal  skin  bac¬ 
teria  to  demonstrate  the  activity  of  the 
antibiotic.  Something  more  is  necessary 
to  make  pathogens  grow  on  normal  skin 
than  is  required  to  make  normal  skin 
bacteria  grow  (Ref.  23). 

The  type  and  number  of  organisms  de¬ 
veloping  successively  after  the  hydrating 
occlusive  wrap  is  applied  generally  pro¬ 
ceeds  as  follows :  The  coagulase-negative 
staphylococci  grow  in  the  first  48  hours 
expanding  from  10*  to  10'  per  square 
cm;  by  1  week,  the  flora  has  become  pre¬ 
dominately  diphtheroids.  Some  gram- 
negatives  occur  at  the  end  of  1  week  but 
do  not  usually  predominate. 

6.  Uses  of  the  human  model.  The  hu¬ 
man  model  has  been  used  in  several 
ways  to  study  antimicrobial  agents  such 


a.  Expanded  flora  test.  The  test  can 
evaluate  broad  spectrum  antibiotic  ac¬ 
tivity  against  large  numbers  of  both 
gram-positive  and  gram-negative  orga¬ 
nisms  induced  by  pretreatment  occlu¬ 
sion.  The  expansion  of  flora  that  nor¬ 
mally  occurs  when  an  occlusive  wrap  is 
applied  to  the  skin  is  inhibited.  This  test 
differs  from  the  occlusion  test  only  in 
that  plastic  wrap  is  applied  for  48  hours 
prior  to  application  of  antibiotic  solu¬ 
tions.  To  be  considered  effective,  a  test 
material  must  destroy  99  percent  of  mi¬ 
croorganisms.  Bacterial  counts  will  be 
consistently  lowr  only  if  the  antibiotic 
is  active  against  both  gram-positive  and 
gram-negative  organisms.  Only  baci¬ 
tracin  and  chloramphenicol  were  found 
to  be  effective  at  the  0.01  percent  con¬ 
centration  level,  while  neomycin  was  ef¬ 
fective  at  0.1  percent  and  chlortetra- 
cycline  was  effective  at  1.0  percent  con¬ 
centrations  (Ref.  22). 

b.  Occlusion  test.  The  test  primarily 
estimates  the  bacteriostatic  activity  of 
an  antibiotic  against  gram-positive  mi¬ 
croorganisms  found  on  normal  skin, 
showing  how  well  the  agent  prevents  a 
small  number  of  bacteria  from  rapidly 
proliferating.  Lesions  are  produced  ei¬ 
ther  by  stripping  with  cellophane  tape 
or  by  application  of  ammonium  hydrox¬ 
ide,  followed  by  inoculation  with  path¬ 
ogenic  organisms  (usually  staphylococci) 
and  then  covered  with  occlusive  wrap. 
Lesions  may  be  treated  with  a  test  com¬ 
pound  after  inoculation,  and  then  inhibi¬ 
tion  of  growth  is  observed  or  rapidity 
of  healing  is  judged.  In  this  test,  solu¬ 
tions  of  antibiotics  in  water  or  alcohol 
were  applied  to  5 -cm  skin  squares  which 
were  then  occluded  for  48  hours.  Baci¬ 
tracin,  neomycin,  and  chloramphenicol 
were  found  to  be  markedly  inhibiting  at 
the  0.01  percent  concentration  (Ref.  22). 

c.  Persistence  test.  The  test  determines 
the  reservoir  effect  of  the  antibiotic,  or 
its  ability  to  bind  to  the  stratum  comeum 
to  give  a  prolonged  effect  (Ref.  22).  In 
this  test,  1  percent  solutions  of  anti¬ 
biotics  were  •> applied  3  times  daily  for 
3  days  to  a  5-cm  square  on  the  forearm. 
After  3  days,  these  areas  were  occluded 
for  24  hours  and  then  sampled  for  bac¬ 
teria.  Occlusion  allows  bacterial  growth 
in  the  presence  of  the  specific  antibiotic 
being  tested.  The  persistence  of  anti¬ 
microbial  activity  after  application  on 
the  skin  extends  the  time  over  which 
an  antibiotic  can  exert  an  effect  on  a 
bacterial  cell.  This  test  is  one  means  of 
measuring  this  characteristic  in  a  hu¬ 
man  model. 

d.  Reduction  of  expanded  flora  pro¬ 
duced  by  occlusive  wrapping  of  the  site. 
The  inhibition  of  the  expanded  flora 
can  be  observed  by  application  of  anti¬ 
biotics  after  sufficient  time  period  of 
occlusion  with  the  wrap.  Prevention  of 
expansion  of  the  flora  can  also  be  used 
to  test  antibiotic  activity.  Antibiotic  ls 
applied  to  the  wound  or  te6t  site,  and 
after  continued  occlusion,  the  inhibition 
of  expansion  of  the  flora  is  observed 
(Ref.  21).  A  cream  containing  neomycin 
and  gramicidin  was  found  to  have  elim¬ 
inated  staphylococci  from  most  lesions 
when  cultures  of  lesions  were  done  18 


hours  after  the  antibiotics  was  applied. 
Similar  studies  using  this  model  have 
been  performed  with  polymyxin,  bacitra¬ 
cin,  and  a  mixture  of  polymyxin  and 
bacitracin  showing  that  the  combination 
polymyxin-bacitracin  ointment  was 
much  more  effective  than  either  ingre¬ 
dient  alone  in  preventing  infections 
with  mixed  inoculum  containing  Staphy¬ 
lococcus  aureaus  and  Esherichia  coli 
( Ref.  24 » .  A  similar  model,  in  which  the 
stratum  corneum  was  removed  by 
producing  blisters  with  ammonium 
hydroxide  rather  than  by  stripping,  was 
described  to  the  Panel  (Ref.  24). 

The  method  has  been  applied  to  the 
preliminary  testing  of  topical  anti¬ 
biotics  for  prophylaxis,  using  the  intact 
human  skin  of  the  forearm  (Ref.  22). 
The  forearm  was  wrapped  with  occlu¬ 
sive  plastic  film  for  48  hours  either  be¬ 
fore,  during,  or  following  application  of 
topical  antibiotic  to  determine  the  abili¬ 
ty  of  the  antibiotic  to  supress  bacterial 
proliferation  stimulated  by  the  moist, 
warm  environment  of  occlusion.  Vari¬ 
ous  concentrations  of  antibiotics  were 
used,  including  0.01,  0.1,  and  1.0  percent 
concentrations  of  bacitracin,  neomycin, 
chloramphenicol,  and  chlortetracycline. 
Immediately  after  removal  of  the  plastic 
film,  bacterial  sampling  of  test  areas 
was  performed  using  the  cup-scrubbing 
method  with  a  detergent  scrub  to  facili¬ 
tate  sampling. 

To  be  useful  and  to  draw’  valid  con¬ 
clusions.  the  similarities  and  dissimilari¬ 
ties  of  this  or  any  model  to  the  human 
infection  must  be  examined. 

7.  Summary.  The  Panel  believes  that 
the  results  of  studies  with  both  animal 
and  human  models  can  serve  useful 
and  important  purposes.  However,  they 
have  also  concluded  that  careful  atten¬ 
tion  should  be  paid  to  the  variables  that 
may  dramatically  influence  the  results 
and  therefore  their  applicability  to 
clinical  conclusions. 

a.  Animal  models.  Review  of  the  cur¬ 
rent  literature  suggests,  and  the  Panel 
concurs,  that  hamsters  and  guinea  pigs 
are  satisfactory  experimental  animals 
in  which  to  consistently  produce  skin 
infection.  The  models  discussed  above 
appear  to  provide  reliable  test  systems 
for  evaluating  both  therapeutic  and 
prophylactic  effectiveness  of  topical  anti¬ 
biotics.  Care  must  be  taken,  however,  in 
comparing  test  results  obtained  in  dif¬ 
ferent  species. 

The  Panel  recommends  that  attempts 
be  made  to  standardize  the  following 
variables  in  animal  models: 

( 1 )  Location  of  contaminated  wounds. 

(2)  Depth  of  incision. 

(3)  Type  and  quantity  of  inoculum. 

(4)  Method  of  inoculation. 

(5)  Time  between  inoculation  and  treat¬ 
ment. 

(6)  Method  of  culturing. 

(7)  Technique  of  treatment. 

(8)  Method  of  wound  closure. 

(9)  System  of  grading  infections. 

The  above  are  suggestions  that  should 
be  considered.  See  sections  under  indi¬ 
vidual  antibiotics  and/or  combinations 
thereof  for  required  testing  described 
elsewhere  in  this  document. 
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In  working  with  prophylactic  surgical 
wound  models,  effort  should  also  be  made 
to  avoid  leaving  necrotic  tissue,  foreign 
bodies,  dead  space,  or  hematomas  that 
might  interfere  with  wound  healing. 

b.  Human  models  for  treatment  and 
prophylaxis.  Review  of  the  current  litera¬ 
ture  and  of  unpublished  data  presented 
to  the  Panel  leads  the  Panel  to  believe 
that  a  few  satisfactory  and  safe  model 
systems  presently  exist  for  producing  ex¬ 
perimental  superficial  infection  in 
human  skin.  Successful  models  require 
disruption  of  the  uppermost  layers  of  the 
skin  through  either  cellophane  tape 
stripping  or  ammonium  hydroxide 
blister  formation. 

Prophylactic  effectiveness  can  also  be 
evaluated  using  the  same  model  by  in¬ 
serting  a  topical  antibiotic  into  the  test 
system  between  the  time  of  bacterial 
inoculation  and  the  usual  appearance  of 
clinical  lesions. 

A  second  model  for  testing  prophylactic 
effectiveness  includes  the  use  of  plastic 
wrap  occlusion  on  normal  forearm  skin 
to  induce  bacterial  proliferation.  Appli¬ 
cation  of  various  concentrations  of  anti¬ 
biotic  before,  during,  or  after  occlusion 
helps  indicate  the  bacteriostatic  and 
bactericidal  effectiveness  of  a  test  prod¬ 
uct  against  both  gram-positive  and 
gram-negative  microorganisms. 

The  Panel  recognizes  that  no  single 
test  system  can  possibly  encompass  all 
therapeutic  and  prophylatic  applications 
for  which  OTC  topical  antibotics  are  de¬ 
signed.  Separate  protocols  will  have  to 
be  designed  to  consider  such  variables  as 
antibacterial  spectrum  and  duration  of 
antibiotic  action.  The  Panel  concludes, 
however,  that  existing  or  comparable 
model  test  systems  in  humans  might  be 
utilized  in  such  a  way  that  they  will  help 
to  screen  and  validate  the  effectiveness 
of  those  antibiotic  agents  that  might 
usefully  be  further  tested  in  clinical 
studies. 

c.  Clinical  studies.  The  final  appraisal 
of  topical  antibiotic  effectiveness  must 
take  place  in  a  clinical  setting  under  cir¬ 
cumstances  conforming  as  closely  as 
feasible  to  actual  circumstances  in  the 
community,  and  must  adhere  to  ac¬ 
cepted  ethical  standards.  Animal  and 
human  models  may  lessen  the  need  for 
extensive,  time-consuming,  expensive 
clinical  trials  on  agents  that  are  found 
to  be  ineffectve  in  the  model  system.  The 
Panel  expects  that,  at  a  minimum,  ade¬ 
quate  clinical  studies  would  be  con¬ 
ducted  to  confirm  and  validate  the  re¬ 
sults  of  model  studies  (if  performed). 
For  example,  a  small,  closed  popula¬ 
tion  could  probably  be  found  in  which 
the  infection  rate  of  small  wounds  could 
be  determined.  With  adequate  controls 
and  experimental  design,  it  could  then 
be  demonstrated  whether  the  applica¬ 
tion  of  a  topical  antibiotic  alters  the 
normal  infection  rate. 

A  variety  of  strategies  is  available  to 
limit  the  number  of  subjects  in  these 
clinical  studies,  including  sequential  de¬ 
signs  and  use  of  artificially  Induced 
wounds  in  volunteers  (Ref.  25) .  It  is  sug¬ 
gested  that  prophylactic  clinical  trails 
in  humans  not  be  initiated  unless  there 
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is  sufficient  evidence  to  suggest  that  they 
will  show  a  beneficial  effect  from  the 
tested  products. 
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I.  SAFETY  OF  TOPICAL  ANTIBIOTICS 

1.  Rationale  for  determination  of  safe¬ 
ty  factors.  Data  necessary  to  fully  assess 
either  benefit  or  risk  were  not  provided 
to  the  Panel.  However,  with  the  passible 
exception  of  neomycin,  the  Panel  be¬ 
lieves  topical  antibiotics  would  provide 
a  minimal  risk  to  the  user  when  applied 
to  small  wounds.  The  Panel  is  aware  that 
these  preparations  are  intended  by  the 
manufacturer  for  use  on  small  cuts, 
burns,  and  abrasions.  If  use  in  actual 
practice  were  restricted  to  such  appli¬ 
cation,  the  risk  from  application  of 
topical  antibiotics  would  be  minimal. 
However,  the  Panel  is  concerned  about 
the  misuse  of  OTC  topical  antibiotics, 
such  as  application  to  diaper  rashes, 
extensive  heat  rashes,  bums,  and  stasis 
ulcers.  The  absorption  of  significant 
amounts  of  antibiotics  from  certain 
formulations  on  large  burns  is  known  to 
occur  (Ref.  1).  Misuse  of  these  products 
increases  the  risk  to  the  patient. 

Even  if  one  assumes  the  risk  is  small, 
the  assessment  of  benefit  of  the  sub¬ 
mitted  topical  antibiotic  preparations  is 
a  difficult  task.  The  Panel  recognizes 
that  topical  antibiotics  are  often  used 
for  treatment,  rather  than  prevention, 
of  infection  by  the  lay  public.  Therefore, 
the  Panel  divided  its  assessment  of  bene¬ 
fit  into  two  categories  of  use: 
prophylactic  and  therapeutic. 

In  considering  the  concept  of  a  beneflt- 
to-risk  judgment,  the  Panel  discussed 
safety  factors  as  a  desirable  means  of 
arriving  at  an  assessment  of  the  risk.  In 
general,  the  Panel  endorses  the  state¬ 
ment  on  safety  factors  for  topically  ap¬ 
plied  antimicrobial  agents  as  recom¬ 
mended  by  the  OTC  Antimicrobial  I 
Drug  Review  Panel  published  in  the 
Federal  Register  of  September  13,  1974 
(39  FR  33112).  This  proposal  recom¬ 
mends  a  100-fold  safety  factor  in  the 
applied  dose. 

The  Panel  considered  the  problem  of 
testing  the  safety  of  topical  preparations 
in  animals  and  extrapolating  the  results 
to  human  use.  It  is  difficult  to  obtain 
comparable  absorption  characteristics 
or  tissue  drug  levels  from  topical  studies 
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in  animals  and  man.  The  use  of  the 
blood  level  of  the  drug  or  its  metab¬ 
olite^)  may  simplify  this  evaluation. 
Toxic  responses  can  be  obtained  by 
systemic  dosing  that  produces  relatively 
high  blood  levels.  If  necessary,  the  range 
of  blood  levels  produced  after  topical 
application  should  be  determined  ex¬ 
perimentally  in  man  and  animal.  The 
Panel  expects  that  in  most  cases  the 
lowest  drug  or  metabolite  blood  level 
and  the  highest  blood  level  found  after 
topical  application  will  differ  and  thus 
help  establish  the  safety  of  the  product. 

Blood  levels  of  antibiotics  in  animals 
can  be  used  in  the  overall  evaluations  of 
"effect  levels’*  (lowest  dose  that  produces 
a  toxic  effect)  /“no-effect  levels”  (highest 
dose  that  produces  no  toxic  effect) .  The 
effect/no-effect  dose  levels  are  the  result 
of  several  interrelated  mechanisms:  (1) 
absorption  rate  from  the  site  of  applica¬ 
tion,  (2)  metabolism  by  enzymes,  (3) 
distribution  and  storage  in  the  tissues 
and  (4)  excretion. 

The  Panel  has  concluded  that  it  is  im¬ 
perative  to  determine  safety  factors  from 
the  “effect”  and  “no-effect"  blood  levels 
In  appropriate  species  of  animals.  This 
may  be  done  by  direct  administration  of 
antibiotics  into  the  blood  where  feasible, 
or  by  determination  of  blood  levels  after 
administration  by  another  route.  Follow¬ 
ing  such  a  direct  determination,  blood 
levels  after  topical  application  should  be 
determined  in  order  to  assess  absorption 
factors  and  rates,  metabolism  rates,  and 
excretion  rates  in  case  there  are  wide 
variations  between  topical  absorption 
and  absorption  from  other  routes  of  ad¬ 
ministration  in  animals. 

Extrapolation  of  the  animal  safety 
data  into  realistic  terms  for  determining 
safe  human  use  is  one  of  the  most  com¬ 
plex  and  inexact  procedures.  One  pur¬ 
pose  in  obtaining  animal  safety  data  is  to 
determine  the  lowest  concentration 
causing  toxic  effects.  Studies  should  be 
conducted  to  determine  the  highest 
blood  levels  achievable  in  man  from 
maximum  exposure  to  topical  applica¬ 
tion.  If  the  blood  level  in  man  is  signifi¬ 
cantly  less  than  the  toxic  levels  in  ani¬ 
mals,  the  antibiotic  product  may  be 
judged  safe.  The  Panel  recognizes  that 
the  term  "significantly  less  than  the 
toxic  blood  level”  is  not  definitive,  but  a 
meaningful,  numerical  factor  cannot  be 
assigned  for  an  antibiotic  or  any  other 
chemical  until  a  complete  toxicological 
profile  has  been  established  for  that 
chemical.  There  are  many  factors  that 
go  into  a  toxicological  response  to  a 
chemical  that  may  prevent  adequate 
definition  of  "significant”,  including 
metabolic  rates,  whether  damage  to  a 
tissue  is  cumulative,  repair  rates  of  any 
damage,  rate  of  exposure,  and  others. 
Therefore,  the  Panel  would  only  recom¬ 
mend  that  the  blood  level  of  an  antibiotic 
be  significantly  less  than  the  toxic  blood 
level  and,  at  the  time  the  judgment  is 
made,  all  available  factors  be  used  to 
assess  the  significance  in  the  difference 
in  blood  level. 


Reference 

(1)  Stone,  H.  H„  L.  D.  Kolb,  J.  Pettit,  and 
R.  B.  Smith,  “The  Systemic  Absorption  of 
an  Antibiotic  from  the  Burn  Wound  Sur¬ 
face."  The  American  Surgeon,  34:639-643. 
1968. 

2.  Additional  safety  factors.  It  is  rec¬ 
ognized  that  in  some  cases  the  blood  con¬ 
centrations  resulting  from  short  term 
topical  application  of  a  product  may  be 
far  less  than  that  which  produces  overt 
toxicity.  However,  blood  levels  are  af¬ 
fected  both  by  concentration  and  length 
of  exposure.  Hierefore,  all  that  is  needed 
is  a  study  that  will  clearly  define  the 
order  of  magnitude  of  the  differences  in 
blood  levels  and  durations  of  exposure. 

In  those  cases  where  there  appears  to 
be  a  problem,  as  for  example,  neomycin, 
the  following  tests  would  be  recom¬ 
mended  :  appropriate  dose  response 
studies  in  animals,  designed  to  deter¬ 
mine  the  lowest  blood  level  and  minimum 
duration  of  exposure  to  an  antibiotic 
that  will  cause  a  toxic  reaction.  These 
studies  should  determine  both  the  LDw, 
and  slope  characteristics  of  a  dose  re¬ 
sponse  curve  for  the  most  sensitive  toxic 
effect.  Parenteral  administration  of  the 
antibiotic  is  appropriate  for  these 
studies.  Both  the  release  of  the  antibi¬ 
otic  from  the  topical  formulation  pro¬ 
posed,  and  the  amount  absorbed,  should 
be  determined  in  animals  and  humans. 

From  the  tests  mentioned  above,  the 
“effect  levels”  (lowest  dose  that  produces 
a  toxic  effect)  and  the  “no-effect  levels” 
(highest  dose  that  produces  no  toxic  ef¬ 
fect)  in  animals,  can  be  determined  as 
well  as  the  blood  level  associated  with 
normal  human  exposure.  Comparison  of 
these  values  allows  estimation  of  any 
potential  risk. 

In  vitro  susceptibility  testing.  When  an 
antibiotic  is  prescribed  for  parenteral  or 
oral  administration,  a  clinical  specimen, 
e.g.,  urine,  blood,  or  other  specimen  is 
taken  and  cultured  to  isolate  bacteria 
and  perform  a  series  of  susceptibility 
tests  to  determine  what  antibiotic  is  ap¬ 
propriate.  As  the  use  of  topical  antibi¬ 
otics  has  developed,  attempts  to  cover 
most  types  of  organisms  that  may  cause 
topical  or  superficial  infections  have  been 
made.  Frequently,  this  is  done  by  com¬ 
bining  more  than  one  antibiotic  in  a 
formulation.  As  a  consequence,  when  a 
topical  infection  is  diagnosed,  the  as¬ 
sumption  is  made  that  one  of  the  anti¬ 
biotics  is  active  against  the  infecting 
organism.  The  result  of  this  procedure  is 
that  cultures  and  susceptibility  testing 
are  rarely  done  by  the  clinician.  How¬ 
ever,  adequate  testing  procedures  are 
necessary  if  controlled  clinical  studies 
are  performed.  One  essential  requisite 
of  a  controlled  study  of  topically  applied 
antibiotics  is  the  proper  performance  of 
susceptibility  testing. 

In  vitro  susceptibility  testing  of  clini¬ 
cal  isolates  from  infected  tissues  to  anti¬ 
biotics  is  commonly  performed  on  speci¬ 
mens  from  systemic  infections  and  more 
rarely  on  specimens  from  superficial  or 
topical  infections. 


This  testing  procedure  most  often 
determines,  in  a  tube  of  liquid  agar 
medium  or  an  agar  plate,  whether  the 
organism  from  the  site  of  infection 
(clinical  Isolate)  is  susceptible  to  (can 
be  killed  or  inhibited  by)  the  concen¬ 
tration  of  antibiotic  that  is  found  in  the 
blood  or  in  the  specific  tissue  being 
treated,  after  administration  of  the  dose 
of  the  antibiotic  drug.  Organisms  that 
are  not  susceptible  to  this  specified  con¬ 
centration  are  said  to  be  resistant. 

As  it  became  obvious  that  some  orga¬ 
nisms  were  resistant  or  became  resistant 
to  antibiotics,  mechanisms  for  deter¬ 
mining  the  degree  of  resistance  were  de¬ 
veloped.  The  basic  procedure  is  to  use  a 
standardized  inoculum  against  serial  di¬ 
lutions  of  the  antibiotic.  This  is  often 
time-consuming  so  it  has  been  simplified 
by  using  a  standardized  Inoculum  seeded 
on  the  petri  plate  onto  which  is  placed 
a  paper  disc  containing  a  specific  quan¬ 
tity  of  antibiotic.  A  specific  zone  diam¬ 
eter  measured  on  the  plate  can  be  used 
as  a  predictor  of  the  minimal  inhibitory 
concentration. 

As  the  procedures  for  performing  sus¬ 
ceptibility  tests  were  widely  adopted, 
both  the  dilution  and  the  disc  procedures 
were  increasingly  used  to  predict  sus¬ 
ceptibility  to  specific  antibiotics.  As  the 
number  of  antibiotics  to  be  tested  ex¬ 
panded  greatly,  not  only  did  the  number 
of  discs  greatly  increase,  but  in  some 
cases,  both  high  and  low  content  discs 
were  used. 

As  a  result  of  several  collaborative 
studies,  to  avoid  the  confusion  of  pre¬ 
vious  methods,  a  uniform  disc  procedure 
was  adopted.  This  currently  accepted 
procedure  is  referred  to  as  the  Official 
Susceptibility  Testing  Procedure  and  is 
identified  in  the  regulations  as  the  cer¬ 
tification  procedure  for  antibiotic  sensi¬ 
tivity  discs  (21  CFR  460.1) . 

The  central  concept  of  this  proposal 
is  that  only  one  disc  is  chosen  to  repre¬ 
sent,  and  therefore  predict,  the  suscepti¬ 
bility  of  a  specific  isolate  to  a  family  of 
antibiotics.  The  selection  of  the  specific 
disc  and  content  of  antibiotic  was  care¬ 
fully  done  and  was  based  on  large 
amounts  of  computer- generated  data. 

The  Panel  has  recognized  that  cultures 
are  not  routinely  taken,  identified,  or 
tested  for  susceptibility  in  superficial  in¬ 
fections.  If  they  are  performed,  the  Panel 
concludes  that  the  official  susceptibility 
testing  procedure  mentioned  above 
should  be  utilized. 

The  Panel  also  recognizes  that  other 
procedures— including  automated  tube 
dilution  (serial)  determination  of  mini¬ 
mal  inhibitory  concentrations,  the  use 
of  laser  beams,  or  use  of  radioactive  sub¬ 
strates — are  being  developed  for  suscep¬ 
tibility  testing. 

3.  Incidence  of  complaints.  It  has  been 
argued  that  because  of  the  low  incidence 
of  consumer  complaints,  it  can  be  con¬ 
cluded  that  OTC  topical  antibiotics  are 
safe  and  effective.  Consumer  complaints 
reaching  pharmaceutical  manufacturers 
concerning  adverse  reactions  or  lack  of 
effectiveness  of  a  product  are  often  col- 
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lected  and  studied.  The  number  of  such 
complaints,  compared  to  the  total  num¬ 
ber  of  product  units  sold,  is  reported  as 
a  ratio  of  adverse  reactions  per  million 
product  units  sold.  Industry  traditionally 
regards  the  "incidence”  of  complaints  as 
a  sensitive  index  of  both  product  safety 
and  consumer  acceptance  of  a  product. 
If  complaints  about  a  product  become 
too  numerous,  the  product  may  be  with¬ 
drawn  from  the  market. 

However,  although  adverse  reactions 
voluntarily  reported  to  manufacturers 
have  some  utility,  they  suffer  from  the 
following  deficiencies: 

a.  The  actual  number  of  adverse  drug 
reactions  occurring  is  not  known,  i.e., 
the  amount  not  reported  is  not  available. 

b.  It  is  not  always  clear  if  the  reaction 
is  linked  to  the  agent  by  the  user,  par¬ 
ticularly  if  the  reaction  is  delayed  or 
unusual. 

c.  Persons  may  not  be  motivated  to 
write  letters  of  complaint,  or  may  not 
know  where  to  write. 

d.  No  central  registry  combining  re¬ 
ports  of  all  manufacturers  has  been  es¬ 
tablished: 

e.  In  addition  to  incomplete  ascertain¬ 
ment  of  the  incidence  of  complaints, 
there  is  also  lack  of  knowledge  of  the 
size  of  the  population  at  risk,  which  often 
can  only  be  estimated  using  sales  data. 

f.  Validation  of  the  reports  is  usually 
not  carried  out. 

Nevertheless,  serious  and  very  fre¬ 
quent  adverse  drug  reactions  may  be 
recognized  by  these  systems  although 
accurate  quantification  by  means  of  in¬ 
cidence  rates  is  impossible. 

For  topical  antibiotics,  the  overall  “in¬ 
cidence”  of  adverse  reaction  complaints 
recieved  by  industry  is  extremely  low, 
calculated  to  be  0.68  per  million  units 
sold,  with  variation  between  products  of 
0.11  to  1.75  per  million.  The  overall  in¬ 
cidence  of  complaints  concerning  lack 
of  effectiveness  is  0.12  per  million,  rang¬ 
ing  from  0.07  to  0.28  per  million.  Most 
complaints  have  referred  to  a  "stinging” 
or  “irritation.”  Poison  control  statistics 
for  the  years  1968-1973  have  revealed 
1,841  inquiries  per  year  concerning  in¬ 
gestion  of  topical  antibiotic  products 
by  children,  with  no  serious  injury  or 
need  of  hospitalization  (Ref.  1).  Al¬ 
though  pharmaceutical  manufacturers 
realize  that  not  all  consumer  complaints 
are  reported,  they  still  consider  topical 
antibiotics  to  have  a  remarkably  good 
record  of  safety  and  effectiveness. 

However,  the  Panel  suspects  that  most 
consumers  and  physicians  do  not  take 
either  the  time  or  effort  to  report  adverse 
reactions  or  treatment  failures  from  OTC 
drug  products  to  the  manufacturers. 

Reference 

(1)  Transcripts  of  open  session  of  Anti¬ 
microbial  II  Panel,  May  16,  1975. 

J.  LABELING  OF  OTC  TOPICAL  ANTIBIOTIC 
PRODUCTS 

The  Panel  reviewed  the  genera^and 
specific  labeling  requirements  previously 
adopted  by  FDA  for  OTC  topical  anti¬ 
biotic  preparations  (21  CFR  369.20). 
These  requirements  provide  for  labeling 


Information  concerning  the  identity  of 
ingredients,  directions  for  use.  and  gen¬ 
eral  and  specific  warnings.  The  Panel 
concurs  that  these  requirements  are  ap¬ 
propriate  for  OTC  topical  antibiotic 
preparations  and  the  labeling  is  dis¬ 
cussed  below. 

After  review  of  all  labels  of  OTC  topi¬ 
cal  antibiotic  preparations  submitted,  the 
Panel  recommends  the  following: 

1.  Indications.  The  indications  for  use 
of  a  topical  antibiotic  preparation  should 
be  simple  and  clearly  stated.  If  the  prod¬ 
uct  is  used  for  specific  indications,  such 
as  first-aid  in  small  superficial  skin 
wounds  including  cuts,  abrasions,  and 
bums,  the  label  should  so  state.  The  di¬ 
rections  for  use  should  provide  the  user 
with  a  reasonable  expectation  of  the  re¬ 
sults  anticipated  from  use  of  the  prod¬ 
uct.  Statements  of  Indications  for  use 
should  be  specific  and  confined  to  the 
conditions  the  product  is  recommended 
for,  such  as  small  and  superficial  skin 
wounds,  cuts,  or  abrasions.  No  reference 
should  be  made,  or  implied,  regarding 
the  alleviation  or  relief  of  symptoms  un¬ 
related  to  the  indication  (condition) 
for  use  of  the  product,  e.g.,  hand  eczema, 
leg  ulcers,  diaper  rash,  and  extensive 
bums. 

Effectiveness  must  be  defined  with¬ 
out  vague  or  unsupported  claims.  Phras¬ 
ing  that  promises  general  benefits  such 
as  improved  healing,  or  warns  against 
the  hazards  of  superficial  skin  wounds, 
is  unproven  and  thus  unacceptable.  Un¬ 
documented  claims  that  topical  anti¬ 
biotics  aid  or  hasten  healing  are  not  sup¬ 
ported  by  present  scientific  evidence  and 
thus  are  not  acceptable. 

The  Panel  recognizes  that  certain 
treatment  claims  for  skin  wound  anti¬ 
biotics  may  be  proposed  for  labeling,  fol¬ 
lowing  completion  of  studies  to  estab¬ 
lish  prophylactic  and  therapeutic  effec¬ 
tiveness.  One  such  conceivable  claim 
would  be  “for  the  prevention  and  treat¬ 
ment  of  impetigo.”  The  Panel  concludes 
that  such  a  claim  would  be  acceptable, 
but  only  after  the  effectiveness  of  a  topi¬ 
cal  antibiotic  for  this  claim  has  been 
conclusively  established  in  controlled, 
double-blinded  studies,  as  outlined  else¬ 
where  in  tills  document. 

2.  Ingredients.  Topical  antibiotic 
products  should  contain  only  active  in- 
gredient(s),  plus  such  Inactive  ingredi¬ 
ents  as  are  necessary  for  formulation. 
While  the  label  should  state  in  metric 
units  the  quantity  of  each  active  ingredi¬ 
ent,  this  is  not  always  a  simple  task  with 
topical  antibiotics.  References  are  made 
in  this  document  to  activity  or  potency 
in  terms  of  units  and  micrograms  (meg) . 
The  activity  assigned  to  each  unit  or 
meg  is  equivalent  to  an  International 
Unit  if  such  has  been  defined  by  the 
World  Health  Organization.  The  units  of 
potency  set  forth  in  the  United  States 
Pharmacopeia,  except  in  a  few  instances, 
are  identical  to  the  International  Units. 
The  terms  applied  to  the  antibiotics  re¬ 
viewed  in  this  document,  as  to  the  ac¬ 
tivity  (potency)  assigned  or  contained 
in  a  specific  amount  of  a  standard,  are 
defined  in  the  discussion  of  specific  anti¬ 
biotics.  In  some  cases,  the  FDA  units 


have  been  equivalent  to  an  International 
Unit  for  the  antibiotic  and  in 

others,  not.  Both  bacitracin  and  poly¬ 
myxin  B  are  defined  in  terms  of  units, 
while  most  other  antibiotics  are  defined 
in  terms  of  micrograms. 

The  Panel  strongly  recommends  that 
all  inactive  ingredients  be  listed  since  the 
consumer  may  need  this  information  for 
a  variety  of  reasons.  However,  the  pro¬ 
duct  should  not  be  promoted  for  thera¬ 
peutic  claims  on  the  basis  of  its  inactive 
ingredients.  The  label  should  indicate 
which  ingredients  are  the  inactive  ones. 

3.  Directions  for  use.  The  label  should 
read:  “After  gentle  washing,  apply  a 
small  amount  (an  amount  equal  to  the 
surface  area  of  the  tip  of  a  finger)  di¬ 
rectly  to  the  affected  area  and  cover  with 
sterile  gauze  if  desired.  May  be  applied  1 
to  3  times  daily.” 

4.  Warnings.  The  Panel  has  reviewed 
the  current  regulation  (21  CFR  369.20) 
regarding  labeling  of  antibiotics  for  ex¬ 
ternal  use  for  prevention  of  infection 
which  states: 

Caution — In  case  of  deep  or  puncture 
wounds  or  serious  burns  consult  physician. 
If  redness.  Irritation,  swelling,  or  pain  per¬ 
sists  or  Increases  or  If  Infection  occurs,  dis¬ 
continue  use  and  consult  physician.  Do  not 
use  In  the  eyes. 

The  use  of  topical  antibiotic  prepara¬ 
tions  “in  deep  puncture  wounds”  is  of 
special  concern  to  the  Panel.  Therefore, 
the  Panel  endorses  this  warning  and  the 
prohibition  of  use.  The  reason  for  this  is 
that  it  is  extremely  difficult  to  place  the 
antibiotic  into  the  recesses  of  such  a 
wound.  In  fact,  It  would  be  strictly  a  top¬ 
ical  application  and  the  patient  may  be 
lulled  into  a  false  sense  of  security.  Ad¬ 
ditionally,  the  Panel  strongly  recom¬ 
mends  that  deep  puncture  wounds  should 
be  treated  by  a  physician  so  that  ade¬ 
quate  protection  against  tetanus  may  be 
achieved. 

Labels  of  topical  antibiotic  prepara¬ 
tions  should  also  specifically  state: 

a.  “Do  not  use  on  long-standing  skin 
conditions  such  as  leg  ulcers,  diaper  rash 
or  hand  eczema.” 

b.  “If  itching,  redness,  swelling,  or  pain 
develops  or  Increases,  it  may  be  a  sign 
of  infection  or  alergy.  Stop  use  and  see  a 
physician."  To  avoid  redundancy,  this 
phrase  may  be  merged  with  the  broader 
caution  set  forth  above  under  item  a. 

c.  “Do  not  use  longer  than  1  week.” 

The  reason  for  this  last  recommenda¬ 
tion  is  that  most  small,  superficial  skin 
wounds  including  bums,  cuts,  and  abra¬ 
sions  will  heal  almost  completely  within 
1  week.  The  Panel  is  concerned  that  con¬ 
tinued  use  of  a  topical  antibiotic  prepa¬ 
ration  on  an  unhealed  lesion  may  delay 
diagnosis  and  treatment  of  a  more  seri¬ 
ous  skin  disease,  e.g.,  a  spreading  deep 
bacterial  infection,  or  a  wound  contami¬ 
nated  with  foreign  debris  such  as  glass. 

5.  Category  II  labeling.  The  Panel  con¬ 
cludes  that  the  use  of  some  labeling 
claims  are  unsupported  by  scientific  data 
and,  in  some  instances,  by  sound  theo¬ 
retical  reasoning.  The  following  phrases 
are  misleading  and  confusing  to  the  con¬ 
sumer  and  unacceptable  for  labeling  of 
skin  wound  protectants  and  antibiotics 
for  skin  wound  treatment: 
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a.  “ Helps  kill  bacteria  ."  Unless  deter¬ 
mination  of  the  antibacterial  properties 
of  the  specific  antibiotic  are  made  with 
obective  in  vitro  or  In  vivo  testing,  claims 
of  activity  must  not  be  made.  Qualifica¬ 
tion  of  whether  the  activity  is  helped  or 
not  is  misleading. 

b.  “Is  not  an  uncommon  sensitizer." 
The  Panel  believes  the  phraseology  used 
in  the  above  claim  is  extremely  confusing. 
Due  to  the  use  of  a  double  negative,  the 
average  consumer  could  possibly  inter¬ 
pret  this  statement  to  mean  a  drug  that 
commonly  sensitizes  or,  conversely,  one 
that  never  sensitizes. 

Since  the  intent  of  this  Panel  is  to  as¬ 
sure  clarity  in  the  meaning  of  these 
claims  and  since  the  phrase  mentioned 
above  is  confusing  and  vague,  the  above 
claim  will  be  considered  misleading. 

c.  “Antiseptic."  Within  the  scientific 
community,  and  also  as  set  forth  and 
published  in  the  Federal  Register  of 
September  13,  1974  (39  FR  33114),  the 
term  “antiseptic”  is  defined.  These  are 
often  synthetic  chemicals,  often  used  in 
fairly  high  concentration,  which  have 
antimicrobial  activity  and  in  use  prevent 
infection.  In  contrast,  an  antibiotic  is 
defined  as  a  chemical  derived  from  a 
microorganism  that  has  antimicrobial 
activity  in  low  concentrations  and  may 
be  used  to  prevent  or  treat  infection.  The 
Panel  is  concerned,  as  it  attempts  to  set 
standards  in  this  area,  that  terms  and 
claims  not  be  ambiguous  or  have  dual 
meanings.  This  is  the  case  with  the  term 
antiseptic,  which  should  refer  only  to 
synthetic  chemicals  and  should  not  be 
used  to  refer  to  antibiotics. 

d.  “Aids,  speeds,  helps,  augments,  or 
hastens  healing"  ( or  any  term  or  phrase 
that  suggests  that  there  can  be  decreased 
healing  time  from  application  of  an  anti¬ 
biotic-containing  product  on  various 
cuts,  wounds,  or  abrasions ) .  These  claims 
imply  to  the  consumer  that  antibac¬ 
terial  products  may  play  a  primary  role 
in  the  healing  process  and  can  shorten 
healing  time.  However,  they  generally  act 
only  to  remove  high  numbers  of  patho¬ 
genic  microorganisms  from  the  wound 
that  might  slow  the  healing  process.  This 
fiction  allows  the  body’s  healing  processes 
to  follow  their  normal  course.  Probably 
no  ingredients  reviewed  directly  improve 
healing  as  the  claims  imply;  therefore, 
the  Panel  concludes  these  or  similar 
phrases  are  not  only  false  but  also  mis¬ 
leading. 

6.  Classification  of  topical  antibiotics. 
The  Panel  reviewed  all  active  ingredients 
that  were  the  subject  of  submissions 
made  to  the  Panel  pursuant  to  the 
standards  for  safety,  effectiveness,  and 
truthful  labeling  set  out  in  the  OTC  drug 
review  regulations  (21  CFR  330.10). 

In  accordance  with  the  regulations, 
the  Panel’s  findings  with  respect  to  these 
ingredients  are  set  forth  in  three  cate¬ 
gories  : 

Category  I.  Conditions  under  which 
topical  antibiotic  products  are  generally 
recognized  as  safe  and  effective  and  are 
not  misbranded. 

Category  n.  Conditions  under  which 
topical  antibiotic  products  are  not  gen¬ 
erally  recognized  as  safe  and  effective 
or  are  misbranded. 


Category  HI.  Conditions  for  which  the 
available  data  are  insufficient  to  permit 
final  classification  at  this  time. 

The  following  classification  of  topical 
antibiotic  ingredients  as  skin  wound 
protectants  or  skin  wound  antibiotic 
preparations  (see  table  below)  was  devel¬ 
oped  by  the  Panel  in  an  attempt  to  sim¬ 
plify  categorization  of  ingredients  and 
eliminate  labeling  confusion: 


Summary  of  fimliugs  for  topical 
a  utibioties — Categoriza  t  ion 


Antibiotic 
ingredient 
(used  alone) 

Skin 

wound 

pro¬ 

tectant 

Skin 

wound 

anti¬ 

biotics 

Susceptible  bacteria 

Bacitracin _ 

I 

Ill 

Grain-positive. 

(iraniicidin 

III 

III 

Do. 

Neomycin  J_. 

III 

111 

Gram-positive  and 
some  gram¬ 
negative. 

Polymyxin 

I 

III 

Gram-negative. 

Tetra¬ 

cyclines. 

I 

111 

Gram-positive  and 
some  gram¬ 
negative. 

*  Toxicological  data  are  insufficient  to  permit  final 
classification. 

*  Sensitisation  data  are  insufficient  to  permit  final 
classification. 

*  Only  to  he  allowed  in  combination  products  contain¬ 
ing  other  antibiotics  since,  when  used  alone,  may  provide 
selective  growth  of  gram-positive  bacteria. 

III.  Skin  Wound  Protectants 
a.  general  discussion 

The  Panel  has  determined  that  a 
given  antibiotic  ingredient  may  be  in 
Category  I  for  one  set  of  conditions  or 
label  claims  and  in  Category  HI  for  an¬ 
other  set  of  conditions  or  label  claims. 

The  antibiotics  specified  as  Category  I 
for  use  as  a  skin  wound  protectant  are 
generally  recognized  to  be  safe  and  effec¬ 
tive  for  this  use.  A  skin  wound  protect¬ 
ant  is  a  safe,  nonirritating  preparation 
applied  to  small  cleansed  wounds  which 
provides  a  protective  physical  barrier, 
conforming  to  the  barrier  testing  for 
skin  wound  protectants  described  in  the 
Federal  Register  of  September  13,  1974 
(39  FR  33140),  and  may  also  include  a 
chemical  (antibiotic),  which  neither  de¬ 
lays  healing  nor  favors  the  growth  of 
microorganisms.  For  example,  the  Panel 
visualizes  that  a  skin  wound  should  be 
gently  cleansed  as  the  initial  treatment 
by  the  patient  as  soon  after  the  wound 
occurs  as  possible.  Following  this,  an 
antibiotic  preparation  in  ointment  form 
may  be  placed  on  the  wound  to  prevent 
contamination  with  extraneous  matter, 
including  bacteria.  The  action  of  the 
preparation  is  one  of  a  physical  barrier. 
The  role  of  the  antibiotic  in  such  a 
preparation  is  to  aid  the  vehicle  in  its 
protective  function.  If  extraneous  mat¬ 
ter  contacting  the- protectant  antibiotic 
preparation  contains  bacteria,  the  prod¬ 
uct  will  protect  from  further  contami¬ 
nation  of  the  wound  and  help  prevent 
microbial  proliferation.  Such  a  prepara¬ 
tion  should  not  encourage  the  growth 
of  organisms. 

The  Panel  believes  that  claims  for 
prevention  of  infection  or  treatment  of 
infection  have  not  been*  adequately 
demonstrated.  Note  that  In  the  use  de¬ 
scribed  as  skin  wound  protectant,  the 
Panel  attempted  to  differentiate  between 


protection  against  bacterial  contamina¬ 
tion  and  infection.  The  Panel  agrees  that 
infection  cannot  occur  without  bacterial 
contamination,  but  the  latter  may  occur 
without  the  former. 

An  antibiotic  added  to  a  product 
labeled  as  a  skin  wound  protectant  may 
contribute  to  the  effectiveness  by  pre¬ 
venting  the  contamination  of  a  wound 
with  organisms  introduced  from  the  en¬ 
vironment  or  by  preventing  the  growth 
of  organisms  in  the  formulations.  The 
Panel  recognizes  that  the  same  anti¬ 
biotic  in  a  formulation  labeled  for  pro¬ 
phylaxis  or  treatment  of  skin  wounds 
would  also  have  these  attributes,  but  in 
addition,  clinical  effectiveness  for  these 
indications  must  be  demonstrated  prior 
to  labeling  of  these  products  for  Cate¬ 
gory  I. 

B.  CATEGORIZATION  OF  DATA 

1.  Category  I  conditions  under  which 
topical  antibiotic  ingredients  are  gener¬ 
ally  recognized  as  safe  and  effective  as 
skin  wound  protectants  and  are  not 
misbranded. 

Category  I  active  ingredients.  The  ac¬ 
tive  ingredients  generally  recognized  as 
safe  and  effective  for  use  as  skin  wound 
protectants  and  not  misbranded  are: 

Bacitracin 
Polymyxin  B  sulfate 
Tetracyclines: 

Chlortetracycllne  hydrochloride 

Oxytetracycline  hydrochloride 

Tetracycline  hydrochloride 

a.  Bacitracin.  The  Panel  concludes 
from  its  review  of  the  toxicity  data  in 
the  literature  and  the  submissions  to  the 
Panel  that  bacitracin  is  safe  and  effective 
for  topical  use  in  small  superficial  wounds 
as  a  skin  wound  protectant.  Potency  (ac¬ 
tivity)  of  bacitracin  consists  of  three 
parts:  the  unit  of  potency,  which  is  con¬ 
tained  in  13.51  meg  of  the  bacitracin 
master  standard  as  specified  in  21  CFR 
430.6(a)  (2) ;  the  potency  of  the  bulk 
antibiotic*  which  is  not  less  than  40  units 
of  bacitracin  per  mg  as  specified  in  21 
CFR  448.10a(a)  (1)  (i)  (a  proposal  has 
been  published  in  the  Federal  Register 
of  July  16,  1976  (41  FR  29413)  raising 
the  potency  for  topical  use  to  50  units  per 
mgm) ;  and  at  least  one  example  of  the 
potency  in  a  finished  ointment  dosage 
form,  which  in  this  case  is  500  units  of 
bacitracin  per  gm  of  finished  dosage  form 
when  formulated  into  a  topical  dosage 
form,  as  specified  in  21  CFR  448.510a 
(a)(1).  The  reader  is  referred  to  the  dis¬ 
cussion  of  bacitracin  as  a  skin  wound 
antibiotic  under  Category  ni.  (See  part 
IV.  paragraph  B.3.a.  below — Bacitracin.) 

(1)  Dosage.  Topical  ointment  dosage, 
for  both  adults  and  children,  should  be 
not  less  than  500  units  of  bacitracin  per 
gm  of  finished  ointment  dosage  form. 
The  amount  applied  should  be  sufficient 
to  cover  the  affected  area  with  a  thin 
layer,  not  more  than  0.5  gm  (an  amount 
equal  to  the  surface  area  of  the  tip  of  a 
finger) ,  1  to  3  times  daily  with  no  maxi¬ 
mum  daily  dosage. 

(2)  Labeling.  The  Panel  recommends 
the  Category  I  labeling  for  skin  wound 
protectant  ingredients.  (See  part  III. 
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paragraph  B.l.  below — Category  I  Label¬ 
ing.) 

b.  Polymyxin  B  sulfate.  The  Panel 
concludes  from  Its  review  of  the  toxicity 
data  in  the  literature  and  the  submis¬ 
sions  to  the  Panel  that  polymyxin  B  sul¬ 
fate  Is  safe  and  effective  when  used  in 
combination  with  other  Category  I  OTC 
topical  antibiotics  for  topical  use  In  small 
superficial  wounds  as  a  skin  wound  pro¬ 
tectant.  Potency  (activity)  of  polymyxin 
B  consists  of  three  parts:  the  unit  of 
potency,  which  is  contained  in  0.1274  meg 
of  the  polymyxin  B  master  standard  as 
specified  in  21  CFR  430.6(a)  (4) ;  the  po¬ 
tency  of  the  bulk  antibiotic,  which  is  not 
less  than  6,000  units  of  polymyxin  B  per 
mg  of  polymyxin  B  sulfate  on  an  anhy¬ 
drous  basis,  as  specified  in  21  CFR  448.30a 
(a)(1);  and  at  least  one  example  of  the 
potency  in  a  finished  ointment  dosage 
form  in  combination  with  other  antibi¬ 
otics,  as  specified  in  21  CFR  444.542e, 
which  contains  polymyxin  B  sulfate  at  a 
variety  of  potency  levels,  but  generally  in 
the  4,000  to  5,000  unit  per  gm  range 
(there  are  no  dosage  forms  certified  for 
polymyxin  B  sulfate  as  a  single  ingredi¬ 
ent  other  than  as  a  urethral  irrigant) . 

It  must  be  recognized  that  polymyxin 
B  sulfate  has  a  very  limited  antimicro¬ 
bial  spectrum,  which  does  not  include  the 
gram-positive  staphylococci  or  strepto¬ 
cocci  which  commonly  infect  superficial 
skin  wounds.  It  should  be  fully  under¬ 
stood  that  the  Panel  concludes  that 
polymyxin  B  sulfate  should  not  be  used 
alone  as  a  single  ingredient  in  a  topical 
preparation  for  skin  wounds,  since  it 
may  allow  selective  growth  of  gram¬ 
positive  bacteria.  This  is  discussed  in  the 
combination  section  elsewhere  in  this 
document.  (See  part  V.  paragraph  B.  be¬ 
low — Classification  of  Combination 
Products.)  When  combined  with  other 
antibiotics,  polymyxin  B  sulfate  may  sig¬ 
nificantly  broaden  the  spectrum  of  anti¬ 
microbial  activity  of  the  product  and 
Increase  the  barrier  effect  against  micro¬ 
organisms.  Despite  reports  of  renal  tox¬ 
icity  resulting  from  injections  of  poly¬ 
myxin  B  sulfate  (Ref.  1),  the  Panel  can 
find  no  evidence  to  suggest  toxicity  from 
absorption  of  polymyxin  B  sulfate 
through  the  skin.  The  reader  is  re¬ 
ferred  to  the  discussion  of  polymyxin  B 
sulfate  as  a  skin  wound  antibiotic  under 
Category  in.  (See  part  IV.  paragraph 
B.3.d.  below’ — Polymyxin  B.) 

(1)  Dosage.  Topical  ointment  dosage, 
for  both  adults  and  children,  should  be 
4,000  to  5,000  units  of  polymyxin  B  per 
gm  of  finished  ointment  dosage  form 
when  used  in  combination.  The  amount 
applied  should  be  sufficient  to  cover  the 
affected  area  with  a  thin  layer,  not  more 
than  0.5  gm  (an  amount  equal  to  the 
surface  area  of  the  tip  of  a  finger), 
1  to  3  times  daily  with  no  maximum  daily 
dosage. 

(2)  Labeling.  The  Panel  recommends 
the  Category  I  labeling  for  skin  wound 
protectant  Ingredients.  (See  part  m. 
paragraph  B.l.  below — Category  I 
Labeling.) 

RETXBENCS 

(1)  Weinstein.  L-  “Antimicrobial  Agents: 
Miscellaneous  Antibacterial  Agents;  Antifun¬ 


gal  and  Antiviral  Agents,**  tm  “The  Pharma¬ 
cological  Basis  at  Therapeutic*."  6th  Ed., 
Edited  by  Goodman.  L.  8.  and  A.  Oilman, 
The  MacmUlan  Co.,  New  York.  p.  1232.  1875. 

c.  Tetracycline  preparations  ( chlortet - 
racycline  hydrochloride,  oxytetracycline 
hydrochloride,  tetracycline  hydrochlo¬ 
ride).  The  Panel  concludes  fom  its  re¬ 
view  of  the  literature  and  submissions  to 
the  Panel  that  tetracycline  preparations 
are  safe  and  effective  for  topical  use  as 
a  skin  wound  protectant  for  small,  su¬ 
perficial  wounds. 

Potency  (activity)  of  chlortetracycline 
hydrochloride  consists  of  three  parts: 
the  unit  of  potency,  which  is  contained 
in  1.0  meg  of  the  chlortetracycline  mas¬ 
ter  standard  as  specified  in  21  CFR  430.6 
(b)(3);  the  potency  of  the  bulk  antibi¬ 
otic,  which  is  not  less  than  900  meg 
chlortetracycline  per  mg  of  chlortetra¬ 
cycline  hydrochloride  as  specified  in  21 
CFR  446.10a(&)  (1) ;  and  at  least  one  ex¬ 
ample  of  the  potency  in  a  finished  oint¬ 
ment  dosage  form,  which  in  this  case  is 
not  less  than  1  mg  of  chlortetracycline 
hydrochloride  per  gm  of  finished  oint¬ 
ment,  as  specified  in  21  CFR  446.510a 
(a)(1). 

Potency  (activity)  of  oxytetracycline 
hydrochloride  consists  of  three  parts: 
the  unit  of  potency,  which  is  contained 
in  1.13  meg  of  the  oxytetracycline  mas¬ 
ter  standard  as  specified  in  21  CFR 
430.6(b)  (24) ;  the  potency  of  the  bulk 
antibiotic,  which  is  not  less  than  835 
meg  of  oxytetracycline  per  mg  of  oxy¬ 
tetracycline  hydrochloride  on  an  anhy¬ 
drous  basis  as  specified  in  21  CFR  446.67a 
(a)(1);  and  at  least  one  example  of  the 
potency  in  a  finished  ointment  dosage 
form,  which  in  this  case  is  not  less  than 
30  mg  of  oxytetracycline  per  gm  of  fin¬ 
ished  ointment,  as  specified  in  21  CFR 
(446.567b(a)  (1) . 

Potency  (activity)  of  tetracycline  hy¬ 
drochloride  consists  of  three  parts:  the 
unit  of  potency,  which  is  contained  in 
1.0  meg  of  the  tetracycline  master  stand¬ 
ard  as  specified  in  21  CFR  430.6(b)  (5) ; 
the  potency  of  bulk  antibiotic  which  is 
not  less  than  975  meg  of  tetracycline 
per  mg  of  tetracycline  hydrochloride  as 
specified  in  21  CFR  446.80(a)(1);  and 
at  least  one  example  of  the  potency  in  a 
finished  ointment  dosage  form,  which  in 
this  case  is  not  less  than  15  mg  of  tetra¬ 
cycline  hydrochloride  per  gm  of  an 
ointment  as  specified  in  21  CFR 
446.581a(a)(l). 

The  reader  is  referred  to  the  discus¬ 
sion  of  tetracycline  preparations  as  an¬ 
tibiotics  for  skin  wound  treatment  under 
Category  HI.  (See  part  IV.  paragraph 
B.3.e.  below — Tetracyclines  (chlortet¬ 
racycline  hydrochloride,  oxytetracycline 
hydrochloride,  tetracycline  hydrochlo¬ 
ride).) 

(1)  Dosage.  Topical  ointment  dosage, 
for  both  adults  and  children,  should  be 
not  less  than  1  mg  of  chlortetracycline 
hydrochloride  per  gm  of  finished  oint¬ 
ment  dosage  form,  not  less  than  30  mg 
of  oxytetracycline  per  gm  of  finished 
ointment  dosage  form  and  not  less  than 
15  mg  of  tetracyllne  hydrochloride  per 
gm  of  finished  ointment  dosage  form. 
The  amount  applied  should  be  sufficient 


to  cover  the  affected  area  with  a  thin 
layer,  not  more  than  0.5  gm  (an  amount 
equal  to  the  surface  area  of  the  tip 
of  a  finger),  1  to  3  times  daily  with  no 
maximum  dally  dosage. 

(2)  Labeling.  The  Panel  recommends 
the  Category  I  labeling  for  skin  wound 
protectant  ingredients.  (See  part  III. 
paragraph  B.l.  below’ — Category  I  La¬ 
beling.) 

Category  I  labeling.  The  Panel  recom¬ 
mends  the  following  Category  I  labeling 
for  topical  skin  wound  protectant  active 
ingredients  to  be  generally  recognized 
as  safe  and  effective  and  not  misbranded. 
Any  phrase  that  is  in  the  definition  for 
that  product  category  or  any  of  the  fol¬ 
lowing  additional  terms  may  be  used: 

a  .Indications.  (1)  “First-aid  product." 

(2)  “First-aid  for  small  (minor)  cuts, 
abrasions,  and  burns.” 

(3)  “Protects  wounds." 

(4)  “Protectant." 

(5)  “Protectant  for  small  (minor) 
cuts,  abrasions,  and  bums." 

(6)  “Protects  against  wound  contami¬ 
nation.”  • 

b.  Directions  for  use.  The  labeling 
shall  state:  “After  gentle  washing,  apply 
a  small  amount  (an  amount  equal  to 
the  surface  area  of  the  tip  of  a  finger) 
directly  to  the  affected  area  and  cover 
with  sterile  gauze  if  desired.  May  be  ap¬ 
plied  1  to  3  times  dally." 

c.  Warnings.  (1)  “ Caution :  In  case 
of  deep  or  puncture  wounds  or  serious 
bums  see  a  physician." 

(2)  “Do  not  use  longer  than  1  week." 

(3)  “If  itching,  redness,  swelling,  or 
pain  develops  or  increases,  it  may  be  a 
sign  of  infection  or  allergy.  Stop  use  and 
see  a  physician." 

(4)  “Do  not  use  in  the  eyes.” 

(5)  "Do  not  use  on  long-standing  skin 
conditions  such  as  leg  ulcers,  diaper  rash, 
or  hand  eczema.” 

2.  Category  II  conditions  under  which 
topical  antibiotic  products  are  not  gen¬ 
erally  recognized  as  safe  and  effective 
skin  wound  protectants  or  are  mis¬ 
branded. 

Category  II  active  ingredients.  None 
listed. 

Category  II  labeling.  The  Panel  con¬ 
cludes  that  the  use  of  some  labeling 
claims  are  unsupported  by  scientific  data, 
nor  in  some  Instances  by  sound  theoreti¬ 
cal  reasoning,  and  are  discussed  else¬ 
where  in  this  document.  (See  part  IL 
paragraph  J.5.  above — Category  II  Label¬ 
ing.)  The  Panel  classifies  the  following 
as  Category  n  labeling  claims  for  skin 
wound  protectant  ingredients : 

a.  “Helps  kill  bacteria." 

b.  “Is  not  an  uncommon  sensitizer.” 

c.  “Antiseptic.” 

dv  “Aids,  speeds,  helps,  augments,  or 
hastens  healing”  (or  any  term  or  phrase 
which  suggests  that  there  can  be  de¬ 
creased  healing  time  resulting  from  ap¬ 
plication  of  an  antibiotic-containing 
product  on  various  cuts,  wounds,  or 
abrasions) . 

3.  Category  III  conditions  for  which 
the  available  data  are  insufficient  to  per¬ 
mit  final  classification  at  this  time. 

Category  III  active  ingredients.  The 
Panel  concludes  that  available  data  are 
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Insufficient  to  permit  final  classification 
of  the  following  claimed  topical  skin 
wound  protection  ingredients: 

Gramicidin  D 

Neomycin  sulfate 

a.  Gramicidin.  The  Panel  concludes 
that  it  has  insufficient  data  to  deter¬ 
mine  whether  gramicidin  is  safe  for  use 
in  small  superficial  wounds  as  a  skin 
wound  protectant. 

Potency  (activity)  of  gramicidin  con¬ 
sists  of  three  parts:  the  unit  of  potency, 
which  is  contained  in  1.0  meg  of  the 
gramicidin  master  standard  as  specified 
in  21  CFR  430.6(b)  (17) ;  the  potency 
of  the  bulk  antibiotic,  which  is  not  less 
than  900  meg  of  gramicidin  per  mg  as 
specified  in  21  CFR  448.25(a)(1);  and 
at  least  one  example  of  the  potency  in  a 
finished  ointment  dosage  form,  which 
in  this  case  is  certified  only  for  combina¬ 
tions  at  0.25  mg  of  gramicidin  per  gm  of 
ointment,  as  specified  in  21  CFR  444.542f 
(a)  (1).  Reference  is  made  to  the  discus¬ 
sion  of  gramicidin  as  a  skin  wound  anti¬ 
biotic  under  Category  HI.  (See  part  IV. 
paragraph  B.3.b.  below — Gramicidin.) 

(1)  Dosage.  Topical  ointment  dosage 
for  both  adults  and  children  should  be 
0.25  mg  of  gramicidin  per  gm  of  finished 
ointment  dosage  form  when  used  in 
combination.  The  amount  applied  should 
be  sufficient  to  cover  the  affected  area 
with  a  thin  layer,  not  more  than  0.5  gm 
(an  amount  equal  to  the  surface  area 
of  the  tip  of  a  finger) ,  1  to  3  times  daily 
with  no  maximum  daily  dosage. 

(2)  Labeling.  The  Panel  recommends 
the  Category  I  labeling  for  skin  wound 
protectant  ingredients.  (See  part  HI. 
paragraph  B.l.  above — Category  I  Label¬ 
ing). 

b.  Neomycin  sulfate.  After  careful  re¬ 
view  of  all  data  submitted,  as  well  as 
addltlohal  evidence  provided  by  the 
Food  and  Drug  Administration,  consult¬ 
ants  to  the  Panel,  and  an  extensive  lit¬ 
erature  search,  the  Panel  concludes  that 
It  has  insufficient  data  to  determine 
whether  neomycin  sulfate  is  safe  for  use 
in  small,  superficial  wounds  as  a  skin 
wound  protectant.  These  questions  in¬ 
clude  a  concern  for  sensitization  and 
cross -sensitivity  and  the  development  of 
resistance  and  cross -resistance.  This 
will  be  discussed  in  the  section  on  neo¬ 
mycin  sulfate  as  a  topical  skin  wound 
antibiotic  elsewhere  in  this  document. 
(See  part  IV.  paragraph  B.3.  below — 
Neomycin.) 

Potency  (activity)  of  neomycin  con¬ 
sists  of  three  parts:  the  unit  of  po¬ 
tency,  which  is  contained  in  1.429  meg 
of  the  neomycin  master  standard  as  spec¬ 
ified  in  21  CFR  430.6(b)  (20);  the  po¬ 
tency  of  the  bulk  antibiotic,  which  is 
not  less  than  600  meg  of  neomycin  per 
mg  of  neomycin  sulfate  as  specified  in 
21  CFR  444.42a(a)  (1) ;  and  at  least  one 
example  of  the  potency  of  a  finished 
ointment  dosage  form,  which  in  this  case 
is  not  less  than  5  mg  neomycin  sulfate 
(equivalent  to  3.5  mg  neomycin  base)  per 
gm  q*  neomycin  sulfate  ointment  as  spec¬ 
ified  in  21  CFR  444.542a(a)  (1).  Data 
for  neomycin  sulfate  are  lacking  in  two 
areas:  (1)  the  allergic  sensitizing  po¬ 
tential  and  the  possibility  of  cross -sensi¬ 


tivity  of  neomycin  sulfate  during  short¬ 
term  use  on  small  cuts,  bums,  abrasions 
and  (2)  development  of  resistance  and 
cross-resistance.  (See  part  IV.  paragraph 
B.3.C. — Neomycin  sulfate.) 

(1)  Dosage.  Topical  ointment  dosage 
for  both  adults  and  children  should  be 
not  less  than  5  mg  neomycin  sulfate 
(equivalent  to  3.5  mgm  neomycin  base) 
per  gm  of  finished  ointment  dosage 
form.  The  amount  applied  should  be 
sufficient  to  cover  the  affected  area  with 
a  thin  layer,  not  more  than  0.5  gm  (an 
amount  equal  to  the  surface  area  of  the 
tip  of  a  finger) ,  1  to  3  times  daily,  with 
no  maximum  daily  dosage. 

(2)  Labeling.  The  Panel  recommends 
the  Category  I  labeling  for  skin  wound 
protectant  ingredients.  (See  part  III. 
paragraph  B.l.  above — Category  I  La¬ 
beling.) 

Category  III  labeling.  None  listed. 

IV.  Skin  Wound  Antibiotics 

A.  GENERAL  DISCUSSION 

The  Panel  recognizes  that  topical  anti¬ 
biotics  are  often  used  for  treatment 
rather  than  prevention  of  infection  by 
the  lay  public. 

The  Panel  has  defined  the  product 
category,  Skin  Wound  Antibiotic  to  be  “a 
safe  non-irritating  antibiotic-containing 
preparation  which  prevents  or  treats 
overt  skin  infection.”  The  role  of  the 
antibiotic  in  such  a  preparation  is  to 
prevent  or  treat  an  infection  in  a  small 
cut,  wound,  or  abrasion.  Claims  stating 
or  implying  these  effects  against  micro¬ 
organisms  must  be  supported  by  con¬ 
trolled  human  studies  that  demonstrate 
effectiveness  in  such  treatment.' 

Sufficient  data  to  prove  effectiveness 
of  topical  antibiotics  for  treatment  of 
infected  wounds  or  prevention  of  such 
infections  are  lacking  and  the  Panel  has 
placed  these  ingredients  in  Category 
in.  The  type  of  studies  to  prove  effective¬ 
ness  are  discussed  below.  (See  part  VI.  be¬ 
low — General  Guidelines  for  Safety  and 
Effectiveness  Evaluation  of  Topical  An¬ 
tibiotics.) 

B.  CATEGORIZATION  OF  DATA 

1.  Category  l  conditions  under  which 
antibiotic  ingredients  for  skin  wound  an¬ 
tibiotics  are  generally  recognized  as  safe 
and  effective  and  are  not  misbranded. 

Category  l  active  ingredients.  None 
listed. 

Category  I  labeling.  The  Panel  recom¬ 
mends  the  following  Category  I  labeling 
for  topical  skin  wound  antibiotic  active 
ingredients  to  be  generally  recognized 
as  safe  and  effective  and  not  misbranded. 
Any  phrase  that  is  in  the  definition  for 
that  product  category  or  any  of  the  fol¬ 
lowing  additional  terms  may  be  used : 

a.  Indications.  (1)  “Decreases  bac¬ 
teria”. 

(2)  “Helps  prevent  or  guard  against 
skin  infection”. 

(3)  “Helps  reduce  the  risk  (and/or 
chance)  of  infection”. 

(4)  “Helps  reduce  the  number  of  bac¬ 
teria  on  the  treated  area”. 

(5)  "Helps  protect  wounds  against  in¬ 
fection”. 


(6)  "First-aid  product”. 

(7)  “Broad  spectrum  (if  applicable)”. 

(8)  “Treats  infection”. 

(9)  “Antibiotic  medication  for  skin 
wounds”. 

(10)  Any  phrase  in  the  definition  of  a 
skin  wound  protectant. 

The  Panel  believes  that  the  terms 
listed  above  are  necessary  so  that  OTC 
drugs  will  have  labeling  that  is  truthful 
and  can  be  easily  understood  by  con¬ 
sumers. 

b.  Directions  for  use.  The  labeling  shall 
state:  “After  gentle  washing,  apply  a 
small  amount  (an  amount  equal  to  the 
surface  area  of  the  tip  of  a  finger), 
directly  to  the  affected  area  and  cover 
with  sterile  gauze  if  desired.  May  be  ap¬ 
plied  1  to  3  times  daily”. 

c.  Warnings.  (1)  "Caution:  In  case 
of  deep  or  puncture  wounds  or  serious 
burns  see  a  physician”. 

(2)  “Do  not  use  longer  than  1  week”. 

(3)  “If  itching,  redness,  swelling  or 
pain  develops  or  increases,  it  may  be  a 
sign  of  infection  or  allergy.  Stop  use  and 
see  a  physician”. 

(4)  “Do  not  use  in  the  eyes”. 

(5)  “Do  not  use  on  long-standing  skin 
conditions  such  as  leg  ulcers,  diaper  rash, 
or  hand  eczema”. 

2.  Category  II  conditions  under  which 
antibiotic  ingredients  for  skin  wound 
antibiotics  are  not  generally  recognized 
as  safe  and  effective  and  are  mis¬ 
branded. 

Category  II  active  ingredients.  None 
listed. 

Category  II  labeling.  The  Panel  con¬ 
cludes  that  the  use  of  certain  labeling 
claims  are  unsupported  by  scientific  data, 
nor  in  some  instances  by  sound  theoreti¬ 
cal  reasoning,  and  are  discussed  else¬ 
where  in  this  document.  (See  part  II. 
paragraph  J.5.  above — Category  n 
Labeling.) 

The  Panel  classifies  the  following  as 
Category  H  labeling  claims  for  skin 
wound  antibiotic  ingredients: 

a.  “Helps  kill  bacteria.” 

b.  “Is  not  an  uncommon  sensitizer.” 

c.  “Antiseptic.” 

d.  “Aids,  speeds,  helps,  augments,  or 
hastens  healing”  (or  any  term  or  phrase 
which  suggests  that  there  can  be  de¬ 
creased  healing  time  resulting  from  ap¬ 
plication  of  any  skin  wound  .antibiotic 
product  on  various  cuts,  wounds,  or 
abrasions). 

3.  Category  III  conditions  for  which 
the  available  data  are  insufficient  to 
permit  final  classification  for  skin 
wound  antibiotics  at  this  time. 

Category  II  active  ingredients.  The 
Panel  concludes  that  available  data  are 
insufficient  to  permit  final  classification 
of  the  following  claimed  topical  skin 
wound  antibiotic  Ingredients: 

Bacitracin; 

Gramicidin  D; 

Neomycin  sulfate; 

Polymyxin  B  sulfate;  and 
Tetracyclines  (chlortetracycllne  hydrochlo¬ 
ride,  oxytetracycllne  hydrochloride,  tetra¬ 
cycline  hydrochloride) . 

a.  Bacitracin.  The  Panel  concludes 
that  while  bacitracin  is  safe  in  the 
potency  used  as  a  skin  wound  antibiotic 
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for  application  cm  small  areas  of  the 
body,  there  are  insufficient  data  to  per¬ 
mit  final  classification  of  its  effectiveness 
for  use  as  an  OTC  skin  wound  antibiotic. 
Details  of  the  deficiencies  are  explained 
below. 

The  antibiotic,  bacitracin,  was  first 
isolated  in  1943  by  Johnson,  Anker,  and 
Meleney.  It  is  produced  by  a  strain  of 
Bacillus  subtilis. 

Chemically,  bacitracin  is  a  mixture  of 
polypeptides  and  has  a  molecular  weight 
of  approximately  1.460.  As  produced, 
bacitracin  approaches  80  percent  purity, 
with  a  potency  between  40  and  50  units^ 
mgm.  Bacitracin,  prepared  as  a  zinc  salt 
in  petrolatum  base,  is  stable  (Ref.  1) .  The 
zinc  apparently  potentiates  the  action 
of  this  antibiotic  (Ref.  2).  It  is  unstable 
in  water-containing  preparations,  and 
this  should  be  considered  when  for¬ 
mulating  products  (Ref.  1). 

The  mode  of  action  of  bacitracin  is 
to  interfere  with  cell  wall  synthesis  of 
the  infecting  organism.  Mucopeptide 
linkage  is  prevented,  there  is  accumula¬ 
tion  of  nucleotides,  and  no  cell  wall  for¬ 
mation  occurs.  The  activity  is  bactericid¬ 
al.  Susceptible  organisms  are  gram¬ 
positive  cocci,  bacilli  and  corynebac- 
teria.  The  beta-hemolytic  Group  A 
Streptococcus  is  extremely  susceptible. 
Bacitracin  is  active  against  penicillin  - 
resistant  staphylococci.  Gram-negative 
rods  are  not  affected. 

Although  bacitracin  demonstrates  a 
mode  of  action  like  vancomycin  and  ris¬ 
tocetin,  there  is  no  cross  reaction  with 
these  compounds.  Synergism  has  been 
observed  with  penicillin,  streptomycin, 
and  neomycin,  and  occasionally,  with 
tetracyclines  and  chloramphenicol  (Ref. 
3).  - 

The  development  of  resistance  is 
poorly  identified  since  laboratory  deter¬ 
mination  of  resistance  is  not  normally 
performed  for  localized  topical  infec¬ 
tions.  There  is  no  known  cross  resistance 
to  other  antibiotics. 

The  development  of  resistance  to  baci¬ 
tracin  is  rare  and  poses  no  problem  for 
OTC  use. 

(1)  Safety.  There  was  only  a  limited 
amount  of  basic  toxicological  data  on 
bacitracin  presented  to  the  Panel.  The 
drug,  when  administered  parenterally 
to  humans,  in  fairly  high  doses  (200,000 
units)  for  several  days,  does  have  ne¬ 
phrotoxic  effects  (Ref.  3).  The  evidence 
in  experimental  animals  to  date  in¬ 
dicates  nephrotoxicity  from  high  doses, 
but  the  degree,  type,  and  reversibility  of 
the  effect  varies  greatly  with  animal 
species  and  perhaps  with  the  lot  or 
batch  of  drug  (Ref.  3) .  Oral  administra¬ 
tion  of  bacitracin  in  doses  up  to  240,000 
units  daily  in  adult  humans  was  not 
accompanied  by  side  effects  or  local 
irritation  of  gastrointestinal  mucosa, 
and  showed  virtually  no  absorption  (Ref. 
3 ) .  Local  application  to  the  eyes  in  solu¬ 
tion  or  ointment  form  caused  no 
irritation  (Ref.  3).  It  was  reported  that 
5,000  units  of  bacitracin  per  ml  caused 
retardation  of  epithelial  regeneration  in 
the  eye,  but  no  confirming  data  were 
presented  (Ref.  4) . 
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It  is  the  Panel's  opinion  that  no 
potential  for  harm  exists  when  bacitracin 
is  used  on  small  wounds  such  as  small 
cuts,  abrasions,  or  burns.  When  baci- ' 
tracin  is  used  on  large  wounds  or  on 
large  occluded  areas  there  are  no  data 
to  show  the  extent  of  absorption.  The 
Panel  recommends  no  further  toxi¬ 
cological  work  if  use  is  restricted  to  small 
areas  of  application. 

BACITRACIN  ALLERGY 

Literature  available  to  this  Panel 
regarding  bacitracin  allergy  comes  pre¬ 
dominantly  from  Europe  and  relates 
chiefly  to  the  question  of  cosensitization 
with  neomycin. 

Scandinavian  authors,  Pirila  and  co¬ 
workers  (Refs.  5  through  8)  and  Hjorth 
(Ref.  9)  have  reported  frequent  cross¬ 
sensitivity  between  neomycin  and  baci¬ 
tracin.  The  concept  of  cro6s-sensitivity 
was  defined  in  the  section  under  neomy¬ 
cin.  (See  part  IV.  paragraph  B.3.C. — 
Neomycin  sulfate) . 

Derzavis,  Rice,  and  Leland  (Ref.  10) 
observed  one  case  of  dermatitis  from 
bacitracin  among  138  patients  treated 
with  bacitracin  ointment. 

In  1959,  Pirila  and  Rouhunkoski  (Ref. 

6  >  reported  96  patients  allergic  to  a  10 
percent  solution  of  bacitracin. 

While  combined  sensitivity  (occurring 
to  both  drugs  at  the  same  time)  has  been 
reported  as  a  frequent  experience  in 
Europe,  it  was  noted  in  1963  by  Epstein 
and  Wenzel  (Ref.  11),  that  only  seven 
out  of  173  North  American  derma¬ 
tologists  reported  that  they  had  observed 
sensitivity  to  bacitracin  in  neomycin- 
allergic  patients.  Epstein  and  Wenzel 
note  that  combined  sensitivity  to 
neomycin  and  bacitracin  was  often 
observed  in  Finland,  Denmark,  and 
Norway,  but  not  in  Sweden  and  other 
countries  (Ref.  11).  These  authors,  quot¬ 
ing  Danbolt  and  Hellerstrom  (Ref.  11), 
suggest  that  the-  differences  are  due  to 
the  fact  that  these  antibiotics  were  sold 
over-the-counter  in  Norway,  Denmark, 
and  Finland,  but  not  in  Sweden.  The 
antibiotic  ointments .  most  commonly 
used  in  Finland  and  Denmark  contained 
both  neomycin  and  bacitracin.  Epstein 
and  Wenzel  believed  that  independent 
sensitization  to  both  neomycin  and 
bacitracin  was  a  more  plausible  explana¬ 
tion  for  this  discrepency  than  cross¬ 
sensitivity. 

Coumaish  (Ref.  12)  presented  a 
patient  who  developed  an  anaphylactoid 
systemic  reaction  (very  serious  allergic 
or  sensitization  type  reaction)  on  three 
occasions  following  the  topical  applica¬ 
tion  of  neomycin  and  bacitracin  (with¬ 
out  enzymes)  to  a  varicose  ulcer. 

Roupe  and  Strannegard  (Ref.  13) 
reported  a  case  of  anaphylactic  shock 
following  topical  application  of  an  oint¬ 
ment  containing  bacitracin  and  neomy¬ 
cin  in  a  14-year-old  girl.  Anti-bacitracin 
antibodies  were  demonstrated  in  the 
patient’s  serum.  Both  cases  involved 
large  areas  of  skin  that  were  particularly 
raw  or  ulcerated,  which  facilitated  the 
absorption  of  large  quantities  of 
neomycin  and  bacitracin.  These  are  the 
only  cases  reported  in  the  literature  and 
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are  not  of  concern  in  OTC  use  of  baci¬ 
tracin. 

The  North  American  Contact  Derma¬ 
titis  Research  Group  (Ref.  14)  did  not 
feel  that  bacitracin  was  a  sufficiently 
frequent  cause  of  skin  allergy  to  include 
it  in  their  1972  study  on  the  most  com¬ 
mon  causes  of  allergy  skin  disease  in 
North  America. 

(2)  Effectiveness.  Bacitracin  for  topi¬ 
cal  use  was  evaluated  originally  in  clin¬ 
ical  trials  performed  between  1947  and 
1954  (Refs.  15  through  21). 

These  studies  lacked  controls  and  in¬ 
volved  a  wide  variety  of  superficial  skin 
Infections.  The  dosage  forms  tested  in¬ 
cluded  bacitracin  ointment  and  baci¬ 
tracin  aqueous  solution.  The  later  is  not 
available  commercially  (either  OTC  or 
through  prescription)  for  topical  use. 

In  1947,  Meleney  and  Johnson  (Ref. 
15)  reported  on  the  use  of  bacitracin 
ointment  and  bacitracin  aqueous  solu¬ 
tion  in  100  patients  with  assorted  minor 
surgical  infections.  Results  were  good  in 
31  percent,  moderate  in  57  percent,  and 
poor  in  12  percent.  No  controls  were  in¬ 
cluded.  and  results  using  bacitracin 
ointment  alone  could  not  be  extracted 
from  the  report. 

In  1948  and  1949  Miller  et  al.  (Refs.  16 
and  17)  reported  uncontrolled  studies 
using  bacitracin  ointment  in  87  and  68 
adequately  followed  patients  with  sev¬ 
eral  types  of  superficial  skin  infections. 
Impetigo  cases  responded  particularly 
well  to  treatment,  with  a  median  healing 
time  of  8  days  among  42  of  44  patients 
cured  with  bacitracin  ointment.  How¬ 
ever,  no  cases  were  treated  with  the 
ointment  base  alone. 

In  1949  Eichenlaub  and  Olivo  (Ref.  18) 
treated  50  cases  of  assorted  skin  infec¬ 
tions  with  bacitracin  ointment,  with  re¬ 
sults  being  good  in  33,  moderate  in<  11, 
and  poor  in  6  patients.  Among  11  im¬ 
petigo  cases,  10  were  cured.  No  cultures 
were  performed  and  no  controls  were 
included  in  this  study.  Finnerty  (Ref.  19) 
in  1951  treated  75  cases  of  superficial  skin 
infection  with  bacitracin  ointment  or 
bacitracin  solution  in  wet  dressings.  Re¬ 
sults  were  good  in  46,  moderate  in  27. 
and  poor  in  2  patients.  All  12  Impetigo 
cases  were  cleared  in  an  average  of  7 
days.  No  cultures  or  controls  were  in¬ 
cluded  in  the  study,  and  results  using 
bacitracin  ointment  alone  could  not  be 
extracted.  In  1951  Wrong  et  al.  (Ref.  20) 
reported  on  a  very  small  uncontrolled 
clinical  study  using  bacitracin  ointment. 
Among  27  patients  with  assorted  skin 
infections,  results  were  good  in  6,  mod¬ 
erate  in  16,  and  poor  in  5  patients.  Cul¬ 
tures  were  included  in  this  study,  but  no 
control  ointment  was  used.  In  1949 
Derzavis  and  Rice  (Ref.  21)  treated  138 
patients  with  various  superficial  and 
deep  bacterial  infections.  Results  were 
good  in  128,  moderate  in  5,  and  poor  in  5 
patients.  All  46  patients  with  impetigo 
were  cured  with  bacitracin  ointment  in 
an  average  time  of  4.7  days.  No  cultures 
or  controls  were  included  in  the  study. 

In  1962  Klainer  et  al.  (Ref.  22)  re¬ 
ported  that  bacitracin  ointment  was  used 
to  stop  an  epidemic  of  Staphylococcus 
aureus  infection  in  a  hospital  newborn 
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nursery.  Bacitracin  ointment  was  applied 
twice  tlally  to  the  umbilical  area,  Inguinal 
folds,  and  suprapubic  area  of  166  Infants- 
Prior  to  the  treatment  period,  79  per¬ 
cent  of  52  infants  had  the  epidemic 
strain  of  Staphylococcus  aureus.  During 
the  treatment  period,  only  2  percent  of 
39  newborn  infants  treated  with  bacitra¬ 
cin  ointment  had  positive  cultures  of 
staphylococci  from  the  navel,  groin,  or 
nose.  In  contrast,  52  percent  of  23  un¬ 
treated  control  infants  during  the  same 
period  were  positive  for  staphylococci. 
The  overall  incidence  of  staphylococcal 
infections  in  the  nursery  during  the 
treatment  period  was  22  percent.  Imme¬ 
diately  after  the  treatment  period,  cul¬ 
tures  of  133  infants  revealed  21  percent 
to  be  positive  for  Staphylococcus  aureus. 
but  the  epidemic  strain  had  been  elimi¬ 
nated.  Bacitracin  ointment  was  felt  to 
have  been  very  effective  in  eliminating 
the  reservoir  of  epidemic  staphylococci 
and  preventing  cross- infection  between 
Infants. 

In  1970  Dillon  (Ref.  23 >  performed 
the  only  double-blinded,  carefully  con¬ 
trolled  studies  involving  bacitracin  oint¬ 
ment  of  which  the  Panel  is  aware.  He 
compared  the  effects  of  bacitracin  oint¬ 
ment,  hexachlorophene  scrubs,  benze- 
thine  penicillin  G,  and  procaine  penicil¬ 
lin  in  the  treatment  of  531  childx*en  with 
impetigo.  Bacterial  cultures  were  done 
on  each  patient.  In  the  first  study  which 
involved  110  children,  after  2  weeks  of 
treatment,  clearing  of  impetigo  occurred 
in  9  percent  of  22  children  treated  with 
hexachlorophene  alone.  39  percent  of  46 
children  treated  with  hexachlorophene 
and  bacitracin  ointment,  83  percent  of  18 
children  treated  with  hexachlorophene 
and  oral  penicillin  V,  and  96  percent  of 
24  children  treated  with  hexachloro¬ 
phene  and  intramuscular  penicillin  G. 
It  was  concluded  that  topical  treatment 
of  hapetigo  with  bacitracin  ointment 
combined  with  hexachlorophene  was  bet¬ 
ter  than  treatment  with  hexachloro¬ 
phene  alone,  but  was  markedly  inferior 
to  treatment  with  intramuscular  penicil¬ 
lin.  This  conclusion  was  based  on  slower 
rates  of  healing,  continued  development 
of  newr  lesions,  and  the  continued  pres¬ 
ence  of  pathogenic  streptococci  in  the 
respiratory  tract.  Practical  difficulties  in 
application  of  bacitracin  ointment  three 
times  daily  were  encountered  when 
numerous  lesions  needed  treating  or 
more  than  only  family  member  needed 
treatment.  Since  1970.  the  systemic 
treatment  of  impetigo  has  generally  been 
recognized  to  be  superior  to  any  type  of 
topical  therapy.  Although  some  benefit 
was  obtained  from  adding  bacitracin 
topical  therapy  to  hexachlorophene 
scrubs  in  the  above  study,  the  Panel 
concludes  that  the  cure  rate  of  39  per¬ 
cent  is  not  satisfactory  in  treatment  of 
such  a  highly  transmissible  and  infec¬ 
tious  disease  as  impetigo. 

Dillon  reported  a  recent  unpublished 
uncontrolled  study  (Ref.  24)  to  the  Panel 
in  which  ointment  containing  bacitracin 
was  used  to  treat  64  children  with  fewer 
than  five  impetigo  lesions  each.  Gentle 
washing  of  lesions  with  a  coarse  soapy 
cloth  was  followed  by  application  of  baci¬ 


tracin  ointment  4  times  daily.  Cultures 
of  lesions  revealed  20  cases  with  pure 
staphylococci,  40  cases  with  mixed  sta¬ 
phylococci  and  streptococci,  and  4  cases 
with  no  growth.  Results  after  10  to  14 
days  of  treatment  showed  clearing  in 
60  percent  of  the  pure  staphylococcal 
lesions,  90  percent  of  the  mixed  staphylo¬ 
coccal-streptococcal  lesions,  and  100  per¬ 
cent  of  “sterile”  lesions,  with  overall 
clearing  in  81  percent  of  cases.  Nose  and 
throat  cultures  taken  before  and  after 
treatment  showed  almost  no  change  in 
the  pathogenic  staphylococci  and  strep¬ 
tococci  in  the  respiratory  tract.  This 
source  was  felt  to  possibly  account  for 
the  reinfection  of  skin  observed  in  five 
patients  with  new  lesions  following  treat¬ 
ment.  Patients  not  improving  after  5  to 
7  days  of  bacitracin  ointment  treatment 
were  treated  with  oral  antibiotics.  Al¬ 
though  this  study  was  uncontrolled,  Dil¬ 
lon  felt  that  clinical  improvement  was 
significant  and  that  bacitracin  ointment 
should  be  considered  superior  to  soap  and 
water  scrubbing  for  treatment  of  the 
early  mild  cases  of  impetigo.  The  Panel 
interpreted  his  remarks  as  favoring  con¬ 
tinued  OTC  availability  of  bacitracin 
ointment. 

(3)  Dosage.  Topical  ointment  dosage, 
for  both  adults  and  children  should  be 
not  less  than  500  units  of  bacitracin  per 
gm  of  finished  ointment  dosage  form. 
The  amount  applied  should  be  sufficient 
to  cover  the  affected  area  with  a  thin 
layer,  not  more  than  0.5  gm  (an  amount 
equal  to  the  surface  area  of  the  tip  of  a 
finger),  1  to  3  times  daily  with  no  max¬ 
imum  daily  dosage. 

(4)  Labeling.  The  Panel  recommends 
the  Category  I  labeling  for  skin  wound 
antibiotic  ingredients.  (See  part  IV. 
paragraph  B.l.  above — Category  I  Label¬ 
ing.) 

(5)  Evaluation.  In  summary,  the 
Panel  concludes  that  bacitracin  requires 
controlled  clinical  evaluation  to  estab¬ 
lish  prophylactic  and  therapeutic  effec¬ 
tiveness.  Bacitracin  appears  to  be  a  safe 
antibiotic  for  OTC  use,  with  no  evidence 
of  either  toxicity  or  sensitization  hazards 
resulting  from  use  on  small  areas  of  in¬ 
fected  skin. 

Some  evidence  presented  above  sug¬ 
gests  that  bacitracin  may  be  helpful  in 
preventing  and  treating  sui>erficial  skin 
infections  caused  by  staphylococci  and 
streptococci.  However,  no  controlled 
studies  were  presented  to  the  Panel 
showing  that  bacitracin  ointment  was 
therapeutically  superior  to  its  ointment 
base  alone  for  treating  such  infections. 
The  only  well-controlled,  double-blinded 
study  (Ref.  23)  seemed  to  question  the 
advisability  of  using  bacitracin  ointment 
for  treating  superficial  bacterial  infec¬ 
tions  such  as  impetigo,  since  systemic 
antibiotics  produce  a  much  more  rapid 
and  reliable  cure  of  the  infection. 

The  Panel  recognizes  that  systemic 
antibiotics  may  not  always  be  readily 
available  for  treatment  of  impetigo  or 
other  superficial  skin  infections,  and 
that  an  effective  OTC  product  would  be 
desirable.  The  uncontrolled  study  by 
Dillon  (Ref.  24)  indicates  that  bacitracin 
ointment  is  frequently  effective  in  treat¬ 


ing  mild  impetigo  in  its  early  stages.  If 
controlled  studies  confirm  this  impres¬ 
sion  and  show  that  other  types  of  early 
infections  in  superficial  skin  wounds 
may  be  aborted  by  application  of  baci¬ 
tracin  ointment,  bacitracin  should  be 
moved  into  Category  I. 
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b.  Gramicidin  D.  The  Panel  concludes 
that  there  are  insufficient  safety  and 
effectiveness  data  to  permit  final  clas¬ 
sification  of  gramicidin  D  as  a  skin 
wound  antibiotic. 

An  antibiotic  mixture  was  obtained 
from  a  culture  of  a  soil  organism,  Bacil¬ 
lus  brevis,  in  early  antibiotic  work  by 
Dubos  in  1939.  The  mixture  was  called 
tyrothricin  and  its  two  components  were 
gramicidin  (20  percent)  and  tyrocidine 
(80  percent)  (Ref.  1) .  They  are  polypep¬ 
tide  in  nature  and  extracted  from  acidi¬ 
fied  cultures  with  alcohol  and  sodium 
chloride.  The  crude  material  is  a  gray 
to  brown  powder  which  is  stable  to  light, 
air,  and  temperatures  up  to  50°  C.  It  is 
practically  insoluble  in  water  (Ref.  1), 
but  solution  can  be  accomplished  by  the 
addition  of  suitable  surface  active  agents. 
It  is  soluble  in  alcohol  and  glycols  and 
has  a  high  heat  stability  (Ref.  1).  By 
extraction  with  equal  amounts  of  ace¬ 
tone  and  ether  the  gramicidin  may  be 
separated  from  the  tyrocidine.  It  may 
be  concentrated  by  vacuum  and  redis¬ 
solved  in  hot  acetone.  Several  gramicid¬ 
ins  are  described  in  the  "Merck  Index” 
including  gramicidin  D,  the  only  grami¬ 
cidin  under  consideration  by  the  Panel 
(Ref.  2).  Gramicidin  D  is  that  described 
and  developed  by  Dubos  and  has  a  molec¬ 
ular  weight  of  approximately  2,000 
gm/mole.  Gramicidin  j,  and  j»  have  been 
described  by  the  Japanese  but  are  ap¬ 
parently  not  used  clinically.  Gramicidin 
S  is  also  known  as  gramicidin  C  and  is 
described  in  the  Russian  clinical  litera¬ 
ture.  Gramicidin  S  differs  from  grami¬ 
cidin  D  in  that  the  molecular  weight  of 
gramicidin  S  is  reported  to  be  1,140  gm/ 
mole. 

As  the  analyses  became  more  sophis¬ 
ticated,  it  was  realized  that  the  tyroci¬ 
dine  fraction  was  inactive,  so  that  the 
active  drug  entity  of  tyrothricin  is 
gramicidin.  The  inactive  tyrocidine  is  not 
marketed. 

Gramicidin  is  bactericidal  (Ref.  1).  Its 
activity  is  directed  against  the  cell  mem¬ 
branes  of  susceptible  organisms.  Both 
aerobes  and  anarobes  are  susceptible. 
Mycobacteria  and  streptococci  are  seni- 
tive.  The  antibiotic  is  largely  inactive 
against  gram-negative  organisms  (Ref. 
1). 

Phospholipids  inhibit  the  activity  of 
gramicidin  and  this  is  probably  the  ex¬ 
planation  for  the  resistance  of  gram¬ 
negative  bacilli,  which  have  phospholip¬ 
ids  on  their  surfaces. 

There  are  no  reports  of  resistance 
developing  to  this  antibiotic. 

(1)  Safety.  The  Panel  is  aware  that  a 
limited  amount  of  gramicidin  D  could 
possibly  be  absorbed  from  the  application 
of  a  preparation  to  a  small  cut  or  abra¬ 
sion.  There  were  no  toxicity  data  sub¬ 


mitted  on  gramicidin.  The  Panel  is  con¬ 
cerned  about  any  amount  that  Is  ab¬ 
sorbed.  Therefore,  the  Panel  recommends 
that  sufficient  toxicological  work  be  per¬ 
formed  to  show  that  the  amount  that 
could  be  absorbed  from  a  small  wound  is 
safe.  This  information  should  include 
target  organ  toxicity  studies  with  a  de¬ 
termination  of  the  blood  level  required 
to  elicit  the  toxic  response  as  described 
in  testing  guidelines.  From  these  data, 
the  safety  of  an  applied  dose  could  be 
assessed. 

Gramicidin  is  a  potent  hemolytic  agent 
causing  destruction  of  red  blood  cells 
(Ref.  1).  Hemolysis  may  occur  if  grami¬ 
cidin  is  employed  in  fresh  surgical  or 
traumatic  wounds. 

On  the  basis  of  the  limited  data  sub¬ 
mitted  that  are  available  in  Goodman 
and  Gilman  (Ref.  1),  the  Panel  cannot 
make  an  adequate  judgment  about  the 
safety  of  gramicidin  at  this  time.  Though 
there  is  no  evidence  of  a  serious  toxi¬ 
cological  hazard  from  the  limited  topical 
use,  there  is  also  no  evidence  of  its 
safety. 

The  Panel  would  therefore  require  ba¬ 
sic  toxicological  data  including  MLD, 
LD-50  and  LD-99.  Because  gramicidin  is 
a  hemolytic  agent,  the  Panel  would  re¬ 
quire  studies  in  this  area  sufficient  to  as¬ 
sess  this  risk. 

The  Panel  has  reviewed  the  literature 
in  regard  to  the  allergenicity  of  topical 
gramicidin  D.  The  literature  does  not  in¬ 
dicate  that  gramicidin  D  is  a  cause  of 
allergic  skin  disease. 

(2)  Effectiveness.  Gramicidin  D,  0.25 
mg/gm  in  plasticized  hydrocarbon  gel 
base,  has  been  submitted  for  OTC  review 
as  part  of  a  combination  ointment  con¬ 
taining  neomycin.  The  Panel  has  been 
unable  to  find  any  literature  regarding 
either  the  safety  or  efficacy  of  this  prod¬ 
uct  or  of  any  ointment  containing  only 
gramicidin  D.  Gramicidin  S,  a  slightly 
different  form  of  gramicidin,  was  used 
in  an  ointment  base  in  1944  by  Sergiev 
(Ref.  3)  in  a  collaborative  study  among 
10  hospitals  in  Russia.  However,  grami¬ 
cidin  S  solution  was  used  at  the  same 
time  and  results  of  treatment  attribut¬ 
able  to  gramicidin  S  ointment  cannot  be 
extracted  from  the  report. 

With  so  little  data  available  on  grami¬ 
cidin,  and  since  gramicidin  is  the  active 
antibiotic  component  of  tyrothricin,  the 
literature  on  tyrothricin  was  reviewed  by 
the  Panel  in  an  effort  to  evaluate  pos¬ 
sible  clinical  effectiveness  of  gramicidin 
D.  Most  reports  date  from  the  1940’s  and 
are  uncontrolled  clinical  studies  involv¬ 
ing  approximately  1,300  patients  with  in¬ 
fected  skin  diseases  or  superficial  surgi¬ 
cal  wounds.  Tyrothricin  was  used  mainly 
in  the  form  of  topical  wet  dressings  in 
aqueous  solution  containing  0.5  mg/ml, 
a  dosage  form  which  is  not  available 
commercially.  Only  two  studies  (Refs.  4 
and  5)  discussed  below  included  clinical 
trials  using  tyrothricin  in  ointment  or 
vanishing  cream  base. 

In  1946  Anderson  found  tyrothricin  to 
be  bacteriologically  inactive  in  Seven  dif¬ 
ferent  ointment  bases  when  tested  with 
in  vitro  techniques  (Ref.  6).  The  Panel 
has  seen  no  other  data  concerning  in 


vitro  activity  of  tyrothricin  or  gramicidin 
In  either  ointment  or  cream  bases. 

Reported  clinical  trials  with  tyrothri¬ 
cin  ointment  or  cream  lack  consistency 
and  have  been  extremely  limited.  In¬ 
volving  only  about  70  patients  with  a 
wide  variety  of  skin  diseases.  In  1948 
Johnson  tested  tyrothricin  cream  con¬ 
taining  1.0  mg/gm  in  10  patients  with 
impetigo  (Ref.  5).  Although  well  toler¬ 
ated  and  resulting  in  clearing  of  lesions 
after  6  to  12  days,  the  tyrothricin  cream 
did  not  provide  as  rapid  healing  of  im¬ 
petigo  as  either  penicillin  ointment  or 
ammonia  ted  mercury  ointment  used 
variously  as  controls.  No  comparison 
was  made  to  treatment  using  cream  base 
alone.  In  the  same  study,  tyrothricin 
cream  was  of  little  benefit  in  treating  14 
other  patients  with  superficial  Infec¬ 
tions,  and  was  concluded  to  be  of  "little 
practical  value.”  In  1946  Franks  et  al. 
treated  47  cases  of  skin  infection  with 
either  tyrothricin  ointment  0.3  mg/gm  in 
greaseless  base  or  tyrothricin  solution 
(Ref.  4) .  While  impetigo  lesions  cleared 
after  approximately  6  days  in  the  eight 
cases  treated,  no  other  skin  infections 
were  cured.  No  distinction  was  made  be¬ 
tween  patients  using  tyrothriein  oint¬ 
ment  or  solution,  making  therapeutic  re¬ 
sults  obtained  with  ointment  impossible 
to  extract  or  interpret. 

In  1946  tyrothricin  solution  in  either 
water  or  alcohol  base  was  shown  to  be 
active  against  staphylococci  and  strepto¬ 
cocci  in  vitro  (Ref.  6) .  The  same  study 
reported  a  small  uncontrolled  clinical 
trial  with  alcoholic  tyrothricin  solution 
40  to  200  mg/ml  used  as  continuous  wet 
dressings  in  20  patients  with  assorted 
skin  infections.  “Good”  results  occurred 
in  15  patients,  but  were  not  fully  ex¬ 
plained. 

The  use  of  tyrothricin  solution  was  re¬ 
ported  in  several  other  small  uncon¬ 
trolled  studies  (Refs.  7  through  12) 
which  did  not  deal  with  conditions 
normally  treated  with  OTC  topical  anti¬ 
biotics.  In  1942  Rammelkamp  (Ref.  7) 
treated  leg  ulcers  using  tyrothricin  in 
alcohol.  Ulcers  containing  Staphylococ¬ 
cus  aureus,  hemolytic  streptococci,  or 
Streptococcus  fecalis  healed  completely 
in  6  of  12  patients.  Ulcers  did  not  respond 
if  they  contained  gram-negative  orga¬ 
nisms.  Rankin  in  1944  (Ref.  8>  felt  that 
marked  tissue  stimulation  occurred  in 
six  chronic  leg  ulcers  treated  with  ty¬ 
rothricin  aqueous  solution,  with  com¬ 
plete  healing  of  five  ulcers.  Kvale  et  al. 
in  1944  (Ref.  9)  treated  50  leg  ulcers 
with  tyrothricin  solution  and  also 
thought  that  marked  stimulation  of 
granulation  tissue  occurred.  However, 
there  were  no  controls  or  statistics  to 
support  this  conclusion.  Merrell,  in  an 
uncontrolled  study  in  1943  (Ref.  10), 
felt  that  tyrothricin  solution  helped 
prepare  ulcers  for  skin  grafting,  report¬ 
ing  favorable  results  in  53  percent  of 
93  cases  of  infected  ulcers  and  wounds. 
In  1946  Mom  and  Bernal  (Ref.  11) 
treated  infected  leprosy  ulcers  on  the 
legs  with  tyrothricin  solution,  with  heal¬ 
ing  of  most  ulcers  within  75  days.  The 
Panel  concluded  that  this  study  was  not 
relevant  to  OTC  use  of  topical  antibiotics 
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due  to  the  nature  of  the  underlying 
disease.  In  1948  La.sk  (Ref.  12)  used 
tyrothricln  solution  to  treat  a  small 
number  of  stasis  ulcers  present  longer 
than  1  year,  with  complete  healing  of 
ulcers  In  9  of  14  patients  within  12  weeks. 
In  the  same  uncontrolled  study,  10 
granulating  wounds  were  treated  dally 
with  tyrothricin  solution  in  preparation 
for  skin  grafting,  with  rapid  elimination 
of  streptococci  from  all  wounds. 

Postoperative  wounds  have  been 
treated  with  tyrothricin  solution  (Refs. 
13  through  15).  Cantor  in  1946  (Ref. 
13)  concluded  that  postoperative  proc¬ 
tologic  wounds,  such  as  hemorrhoid¬ 
ectomy  wounds,  treated  with  tyrothricin 
aqueous  solution  in  wet  dressings 
developed  less  drainage  and  infection 
and  permitted  earlier  ambulation  than 
usual.  No  controls  were  Included  and  no 
mention  was  made  of  the  number  of 
patients  treated.  In  1947  Goldman  et 
al.  (Ref.  14)  treated  62  postoperative 
pilonidal  cysts  with  tyrothricin  solution 
and  observed  that  granulation  tissue 
appeared  to  be  cleaner,  and  healing  ap¬ 
peared  to  be  more  rapid  than  usual.  No 
consistent  controls  were  included  in  this 
study. 

In  1946  Kozoll  et  al.  (Ref.  15)  treated 
77  surgical  infections  with  tyrothricin 
solution  0.5  mg/c,  including  postopera¬ 
tive  wounds,  leg  ulcers,  abscesses,  and 
burns.  Excellent  results  ocurred  within 
2  months  in  65  percent  of  cases,  with 
disappearance  of  visible  signs  of  infec¬ 
tion.  Doubling  the  concentration  of 
tyrothricin  appeared  to  increase  the  rate 
of  granulation  tissue  formation.  The 
only  controls  included  were  in  a  small, 
paired-comparison  study  involving  six 
patients  with  bilateral  leg  ulcers.  In  four 
of  the  six  patients  faster  healing  oc¬ 
curred  in  ulcers  on  the  sides  treated  with 
tyrothricin  than  one  sides  receiving 
plain  solution. 

Minor  surgical  Infections,  including 
cellulitis,  furuncles,  and  acute  paro¬ 
nychia  were  treated  with  tyrothricin  so¬ 
lution  by  Goldman  et  al.  (Ref.  14) .  In  43 
patients,  there  was  rapid  disappearance 
of  discharge  and  development  of  granu¬ 
lation  tissue.  Control  medications  were 
applied  in  a  few  cases  bupt  not  in  a  con¬ 
sistent  manner.  McKee  et  al,  in  1946 
(Ref.  16)  used  tyrothricin  solution  in  232 
patients  with  hair  follicle  infections.  The 
tyrothricin  solution,  containing  a  special 
propylene  glycol  vehicle  to  increase  pene¬ 
tration  into  the  skin,  produced  a  favor¬ 
able  response  in  most  patients.  Controls 
included  15  patients  with  acne  or  follis- 
ulitis  treated  for  3  weeks  with  either  the 
vehicle  alone  or  tyrothricin  in  ethyl 
alcohol  solution.  Although  the  control 
patients  failed  to  improve  in  3  weeks,  the 
Panel  concluded  that  their  number  was 
too  small  and  their  diseases  were  too 
varied  to  be  significant. 

(3)  Dosage.  Topical  ointment  dosage, 
for  both  adults  and  children,  should  be 
0.25  mg  of  gramicidin  per  gm  of  finished 
ointment  dosage  form  when  used  in  com¬ 
bination.  The  amount  applied  should  be 
sufficient  to  cover  the  affected  area  with 
a  thin  layer,  not  more  than  0.5  gm  (an 
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amount  equal  to  the  surface  area  of  the 
tip  of  a  finger) ,  1  to  3  times  daily  with  no 
maximum  dally  dosage. 

(4)  Labeling.  The  Panel  recommends 
the  Category  I  labeling  for  skin  wound 
antibiotic  Ingredients.  (See  part  IV. 
paragraph  B.l.  below — Category  I  Label¬ 
ing.) 

(5)  Evaluation.  In  summary,  the  Panel 
conoludes  that  gramicidin  D  requires 
controlled  clinical  evaluation  to  establish 
prophylactic  and  therapeutic  effective¬ 
ness.  In  addition,  further  safety  data  are 
required  since  there  were  no  toxicological 
studies  concerning  gramicidin  D  reported 
to  the  Panel.  Hie  Panel  recommends  that 
the  safety  of  gramicidin  D  be  studied  to 
determine  both  systemic  and  topical 
toxicity,  as  outlined  in  the  Safety  Test¬ 
ing  Protocol  described  elsewhere  in  this 
document.  (See  part  VI.  below — General 
Guidelines  for  Safety  and  Effectiveness 
Evaluation  of  Topical  Antibiotics) .  Spe¬ 
cifically,  the  amount  of  gramicidin  D 
absorbed  through  the  skin  following 
topical  application  of  gramicidin  D 
cream  or  ointment  needs  to  be  deter¬ 
mined,  as  does  the  hemolytic  (red  blood 
cell  breakdown)  potential  of  gramicidin 
D  resulting  from  absorption  through 
fresh  superficial  wounds.  The  Panel  con¬ 
cludes  that  the  toxicity  potential  of  this 
antibiotic  has  apparently  never  been 
documented. 

Clinical  studies  utilizing  purified 
gramicidin  are  also  apparently  nonexist¬ 
ent.  Evaluation  of  the  clinical  effective¬ 
ness  of  gramicidin  therefore  depends  on 
several  uncontrolled  studies  performed 
in  the  1940’s  using  tyrothricin,  which 
contained  gramicidin  as  its  active  com¬ 
ponent.  While  some  studies  indicated 
that  tyrothricin  might  be  helpful  in 
treating  wounds  infected  with  staphylo¬ 
cocci  and  streptococci,  most  studies  uti¬ 
lized  tyrothricin  solution,  a  dosage  form 
not  presently  available  for  OTC  use.  lit¬ 
tle  data  exist  from  use  of  tyrothricin  in 
either  cream  or  ointment  bases,  the  cur¬ 
rently  accepted  OTC  dosage  forms.  Hie 
Panel  considers  that  it  is  not  scientif¬ 
ically  sound  to  extrapolate  data  from 
studies  using  tyrothricin  solution  in  at¬ 
tempting  to  evaluate  the  clinical  effec¬ 
tiveness  of  gramicidin  in  ointment  form. 
The  Panel  recommends  that  effective¬ 
ness  data  using  gramicidin  alone  be  ac¬ 
quired  in  controlled  clinical  studies  in¬ 
volving  treatment  of  minor  cuts,  wounds, 
bums,  and  abrasions. 
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c.  Neomycin  sulfate.  After  careful  re¬ 
view  of  all  data  submitted  and  additional 
evidence  provided  by  FDA,  consultants  to 
the  Panel,  and  an  extensive  literature 
search,  the  Panel  concludes  that  there 
are  insufficient  safety  and  effectiveness 
data  to  permit  final  classification  of  neo¬ 
mycin  sulfate  as  a  skin  wound  antibiotic. 
Data  for  neomycin  sulfate  is  lacking  in 
three  areas:  (1)  the  allergic  sensitizing 
potential  and  the  possibility  of  cross¬ 
sensitivity  of  neomycin  sulfate  during 
short-term  use  on  small  cuts,  burns,  and 
abrasions,  (2)  the  therapeutic  and  pro¬ 
phylactic  effectiveness  of  neomycin  sul¬ 
fate  when  used  on  small  cuts,  burns,  and 
abrasions,  and  (3)  development  of  resist¬ 
ance  and  cross-resistance.  Details  of 
these  deficiencies  in  data  submitted  on 
the  safety  and  effectiveness  of  neomycin 
sulfate  will  be  expanded  in  the  follow-ing 
sections. 

The  antibiotic,  neomycin,  is  produced 
by  a  soil  organism,  Streptomyces  fradiae. 
It  was  first  isolated  In  1949  by  Waksman 
and  Lechevalier  (Ref.  1). 

Neomycin  is  an  aminoglycoside  anti¬ 
biotic  containing  a  deoxystreptamine 
moiety  and  therefore  is  related  to  strep¬ 
tomycin,  gentamicin,  paramomycin  and 
kanamycin  (Ref.  1)  and  two  newer 
aminoglycoside  antibiotics,  amikacin  and 
tobramycin.  The  complex  constituting 
neomycin  includes  three  components, 
neomycin  A,  B,  and  C.  While  the  propor¬ 
tions  of  these  may  vary  in  different  prep¬ 
arations,  commercial  neomycin  consists 
almost  entirely  of  the  B  component 
(Ref.  1). 

The  mode  of  action  of  neomycin  is  to 
Interfere  with  protein  synthesis  of  the 
microbial  cell  and  Is  considered  bac- 
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tericldal.  A  number  of  organisms  fre¬ 
quently  show  In  vitro  susceptibility  with 
5  to  10  mcg/ml  (ppm),  or  less,  of  neo¬ 
mycin  (Ref.  1).  Among  these  are  Staph¬ 
ylococcus  aureus.  Streptococcus  spe¬ 
cies,  Proteus  species,  Escherichia  coli  and 
Corynebacterium  species. 

Clinical  strains  of  Staphylococcus  au¬ 
reus  that  are  neomycin  resistant  are  al¬ 
ways  resistant  to  kanamycin  (100  per¬ 
cent  cross-resistance).  Cross-resistance 
to  other  aminoglycoside  antibiotics  may 
be  complete  or  only  partial  (Ref.  1>.  In 
fact,  kanamycin  is  the  representative  an¬ 
tibiotic  of  the  aminoglycoside  family 
(class)  of  antibiotics  used  in  suscep¬ 
tibility  testing  to  determine  resistance  in 
clinical  isolates  (bacteria  grown  out  of 
a  clinical  lesion  > .  Kanamycin  is  still  used 
in  systemic  infections,  while  neomycin 
is  generally  restricted  to  topical  appli¬ 
cation  or  to  presurgical  reduction  of  gas¬ 
trointestinal  flora. 

The  mechanism  of  resistance  for  both 
neomycin  and  kanamycin  is  considered 
to  come  from  bacterial  enzyme  (phos- 
pho-transf erase)  inactivation  of  the  an¬ 
tibiotic  (Ref.  1). 

Neomycin  has  also  been  used  in  de¬ 
odorant  products  to  supress  axillary 
odor.  Shehadeh  and  Kligman  <  Ref.  2) 
in  1963  applied  an  aqueous  solution  to 
one  axilla  (underarm)  and  an  inert  ve¬ 
hicle  to  the  other  axilla  of  50  males  for 
15  to  16  weeks.  Neomycin  was  found  to 
suppress  axillary  odor  while  eliminating 
all  gram-positive  bacteria  and  allowing 
the  gram-negative  flora  to  become  dom¬ 
inant.  It  is  known  that  organisms  that 
are  susceptible  to  antibiotics  may  lose 
their  susceptibility  and  develop  resist¬ 
ance  on  exposure  to  low  levels  of  anti¬ 
biotics  over  a  short  (streptomycin-llke, 
one-step  resistance)  or  over  a  long 
(penlclllin-like,  step-wise  resistance) 
period  of  time,  both  in  vitro  and  in  vivo. 
Since  short-time  resistance  development 
was  first  detected  as  a  one-step  change 
In  the  organism  exposed  to  streptomycin, 
it  is  often  referred  to  as  streptomycin¬ 
like;  one-step  resistance.  When  a  longer 
time  is  required  to  show  resistance  de¬ 
velopment,  such  as  is  required  for  in¬ 
duction  of  the  enzyme  penicillinase  to 
product  resistance,  it  is  ol  en  referred 
to  as  penicillin-like,  step-wise  resistance. 
In  these  studies,  no  organisms  were 
found  to  be  resistant  to  neomycin  and 
the  axillary  flora  returned  to  its  normal 
balance  within  4  weeks  after  neomycin 
was  discontinued  (Ref.  2). 

The  development  of  resistant  strains 
of  bacteria  following  topical  applica¬ 
tion  of  neomycin  was  investigated  by 
Llvlngood,  et  al„  (Ref.  3)  and  published 
In  1959.  Cultures  from  354  patients  be¬ 
fore  and  after  treatment  with  either 
topical  neomycin,  tetracycline,  erythro¬ 
mycin,  or  bacitracin  ointments  revealed 
no  Staphylococcus  aureus  organisms 
remaining  after  neomycin  treatment  of 
109  cases.  In  contrast,  the  picture  was 
somewhat  different  where  16  Isolates  of 
resistant  Staphylococcus  organisms  were 
found  among  136  patients  treated  with 
tetracycline  or  erythromycin  ointment, 
lfarples  and  Kligman  in  1969  (Ref.  4), 


some  10  yea rw  later,  demonstrated  de¬ 
velopment  of  neomycin-resistant  Staph¬ 
ylococcus  organisms  with  neomycin 
aqueous  solution  used  experimentally 
under  occlusion  on  opposite  forearms  of 
10  subjects.  This  organism's  presence 
resulted  in  a  pyoderma  and  became  the 
dominant  organism  in  7  out  of  10 
neomycin -treated  arms. 

a  comprehensive  review  article  on 
resistance  of  Staphylococcus  aureus  to 
antibiotics  appeared  in  March  1975  (Ref. 
5).  Development  of  neomycin  resistance 
is  summarized  in  the  review.  Lacey 
pointed  out  that  resistance  to  neomycin 
had  not  been  seen  in  the  first  8  to  10 
years  (1951-1959)  of  its  use,  but  sud¬ 
denly  appeared  around  1960  despite 
early  w  idespread  topical  use.  The  strains 
discovered  were  already  resistant  to  sev¬ 
eral  antibiotics  and  were  closely  related 
according  to  phage  typeability  studies. 
These  strains  were  Isolated  frequently 
from  patients  treated  with  topical 
neomycin.  Epidemiologic  studies  sug¬ 
gested  that  the  topical  application  of 
neomycin  played  a  greater  role  than  the 
systemic  use  of  related  antibiotics  in 
the  development  of  resistant  strains. 
Since  enormous  populations  of  staph¬ 
ylococci  were  exposed  to  neomycin, 
Lacey  postulated  that  the  delay  in  re¬ 
sistance  development  over  the  initial  8- 
to  10-year  period  of  use  was  related  to 
the  rarity  of  the  resistance  genes  in  the 
populations  of  staphylococci  exposed 
(Ref.  5).  Since  resistance  genes  are 
plasmid-borne  (contained  within  the 
cytoplasm  of  the  cell)  and  are  relatively 
rare,  the  appearance  of  resistance  in 
numerous  staphylococcal  phage  types 
indicates  that  gene  transfer  from  the 
original  resistant  phage  type  must  have 
occurred  and  also  indicates  the  presence 
of  a  transducing  phage.  While  the  com¬ 
plete  interrelationships  have  not  been 
worked  out  experimentally  or  clinically, 
it  would  appear  that  the  topical  applica¬ 
tion  of  neomycin  throughout  the  gen¬ 
eral  population  could  potentially  play  a 
role  in  the  Increase  of  resistant  orga¬ 
nisms,  not  just  to  neomycin  but  to  other 
related  aminoglycoside  antibiotics  such 
as  kanamycin,  gentamicin,  amikacin, 
tobramycin,  and  other  potentially  life¬ 
saving  systemic  antibiotics,  some  of 
which  are  now  in  the  developmental 
stage. 

There  are  some  suggestive  data  that 
organisms  such  as  Staphylococcus  epi- 
der midis  show  Increased  resistance  to 
kanamycin.  Routine  susceptibility  tests 
use  kanamycin  to  predict  resistance  to 
aminoglycoside  antibiotics.  Since  there  is 
100  percent  cross -resistance  between 
neomycin  and  kanamycin,  it  can  be  as¬ 
sumed  that  hospital  clinical  Isolates  of 
Staphylococcus  epidermidis  are  also  neo¬ 
mycin  resistant.  The  information  con¬ 
cerning  the  current  resistance  of  Staph¬ 
ylococcus  aureus  or  the  streptococci  from 
nonhospital  infections  in  the  community 
at  large  are  not  available.  This  may  be 
due  in  part  to  lack  of  routine  or  sys¬ 
tematic  susceptibility  testing  by  derma¬ 
tologists  or  pediatricians  when  superfi¬ 
cial  infections  are  treated. 


Resistance  to  neomycin  confers  resist¬ 
ance  to  other  deoxystrept&mine-con tabl¬ 
ing  antibiotics. 

Resistance  has  been  seen  commonly  in 
the  Pseudomonas  species,  especially  in 
strains  of  Pseudomonas  aeruginosa. 
Other  organisms  in  which  some  resist¬ 
ance  has  been  demonstrated  are : 
Staphylococcus  aureus,  Enterobacter, 
Streptococcus,  Clostridium  and  Myco¬ 
bacterium.  The  fungi  anc  viruses  are 
quite  resistant  to  neomycin  (Refs.  6 
through  22) . 

The  Panel  is  concerned  that  the  neo¬ 
mycin  resistance  of  skin  staphylococci  in 
the  population  may  have  a  deleterious 
effect  if  the  staphylococci  are  cross-re¬ 
sistant  to  other  aminoglycoside  anitibi- 
otics  used  for  serious  systemic  infections. 

(1)  Safety.  Shortly  after  its  discovery 
in  1949,  neomycin  sulfate  was  adminis¬ 
tered  to  man  as  a  “so-called"  broad 
spectrum  antibiotic.  It  was  found  to  be 
so  toxic  when  administered  parenterally 
that  its  use  is  now  largely  restricted 
to  topical  applications.  The  known  toxi¬ 
cology  of  neomycin  will  be  fully 
discussed  below.  The  Panel  has  de¬ 
termined  that  the  amount  of  neo¬ 
mycin  that  could  be  absorbed  from  ap¬ 
plication  to  small  wounds  is  far  below 
the  toxic  level.  Thus,  for  such  uses,  the 
Panel  has  determined  that  systemic  tox¬ 
icity  from  topical  application  of  neomy¬ 
cin  sulfate  is  unlikely.  However,  the 
following  full  discussion  of  the  toxicity 
potential  drawn  from  the  available  data 
does  give  the  reasons  why  the  Panel  be¬ 
lieves  that  the  label  restrictions  against 
use  on  large  areas  of  diaper  rash,  heat 
rash,  and  burns  are  fully  justifiable. 

It  is  now  recognized  that  the  use  of 
neomycin  sulfate  by  injection,  in  high 
doses,  over  a  period  of  time  in  man  pro¬ 
duces  neurotoxic  deafness  and  kidney 
damage.  There  seems  to  be  great  indi¬ 
vidual  variation  in  susceptibility  to  the 
toxic  effects  of  neomycin  (Ref.  23).  Pre¬ 
existing  renal  Insufficiency  may  cause 
accumulation  of  the  drug  in  body  fluids 
and  tissues  (Ref.  23) .  The  minimal  blood 
concentration  required  to  produce  neuro¬ 
toxic  and  nephrotoxic  effects  is  unknown. 
At  least  two  authors  (Refs.  23  and  24 > 
have  recommended  that  parenteral  doses 
of  1  gm  daily  for  1  week  should  not  be 
exceeded.  There  are  no  firm  data  to 
support  this  dose  level  as  safe,  but  some 
data  do  exist  suggesting  that  lower 
doses  for  longer  than  one  week  induce 
only  transient  kidney  damage. 

It  has  been  previously  stated  that  the 
parenteral  toxicity  of  neomycin  sulfate 
has  largely  limited  its  use  to  topical  ap¬ 
plication.  However,  the  amount  of  neo¬ 
mycin  that  may  be  absorbed  into  the 
blood  stream  after  topical  application  of 
neomycin  sulfate  to  diseased  skin  is  un¬ 
known.  The  absorption  of  neomycin 
after  topical  application  to  normal  skin 
is  reported  to  be  very  low.  In  a  study  in 
adult  males,  extensive  exposure  of  nor¬ 
mal  skin  for  6  hours  to  neomycin  sulfate 
ointment  applied  over  large  areas  of  body 
surface  did  not  result  In  any  detectable 
percutaneous  absorption  (Ref.  25). 
However,  inflamed  and  damaged  skin 
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and  mucous  membranes  have  been  found 
to  lack  the  normal  barriers  to  neomycin 
absorption  (Ref.  24) .  One  report  showed 
renal  failure  and  deafness  following  the 
use  of  neomycin  and  porcine  xenografts 
(skin  grafts  from  a  hog)  in  a  burned  pa¬ 
tient.  The  blood  level  of  neomycin  in  this 
deafened  patient  was  4.5  mcg/ml  3  days 
after  the  last  exposure  (Ref.  26) . 
Whether  or  not  deafness  can  occur  with 
lower  blood  levels  of  neomycin  is  not 
known. 

A  report  (Ref.  27)  in  which  neomycin 
was  administered  subcutaneously  to  hu¬ 
mans  included  blood  serum  assays  for 
neomycin  performed  at  various  dosage 
levels  after  various  periods  of  time.  A 
single  subcutaneous  injection  of  1.0  gm 
of  neomycin  produced  serum  levels  of 
approximately  20  mcg/ml  for  at  least 
8  hours  and  resulted  in  mild  signs  of 
renal  impairment  in  one  of  four  patients. 
No  evidence  of  toxicity  appeared  from  a 
single  subcutaneous  injection  of  500  mg, 
although  serum  neomycin  levels  were 
10  mcg/ml  for  at  least  8  hours.  Multiple 
injections  of  neomycin  every  4  to  6  hours 
for  15  to  16  days  produced  ototoxicity 
with  some  impaired  renal  function  if 
serum  concentrations  of  neomycin  were 
15  to  16  mcg/ml  for  15  days.  Whether  or 
not  lower  blood  concentrations  of  neo¬ 
mycin  over  a  period  of  time  would  lead 
to  renal  damage  was  not  determined. 
Another  study  (Ref.  28)  demonstrated 
serum  levels  of  neomycin  12  to  30 
mcg/ml  following  intramuscular  injec¬ 
tions  of  300  mg  every  6  hours  for  four 
doses.  In  cases  of  renal  impairment, 
there  was  a  significantly  rapid  buildup 
in  serum  concentration  of  neomycin. 
The  blood  concentration  required  over  a 
definitive  period  of  time  as  necessary  to 
cause  renal  or  ototoxic  (deleterious  to 
hearing  and  balance)  effects  cannot  be 
assessed  from  any  of  the  available  data. 

There  have  been  other  reports  of  deaf¬ 
ness  occurring  in  human  patients  follow¬ 
ing  topical  application  of  neomycin. 
Murphy  (Ref.  29)  reports  deafness  re¬ 
sulting  from  instillation  of  neomycin  into 
the  inner  ear.  Kelley  et  al.  (Ref.  30)  re¬ 
port  of  deafness  following  irrigation  of 
granulating  wounds  with  neomycin 
solution. 

In  animals,  neomycin  shows  rather 
specific  toxicities  when  administered  par- 
enterally.  Hie  acute  LD»  in  mice  by  in- 
tra peritoneal  injection  was  found  to  be 
about  200  mg/kg  (Ref.  23).  Somewhat 
smaller  doses  of  40-100  mg/kg/day  given 
to  cats  for  8-60  days  caused  neurotoxic 
effects.  Kidney  lesions  developed  in  dogs 
and  rats  at  similar  dose  levels  given  for 
1-3  weeks  (Refs.  23  and  24).  Topical 
neomycin  in  ointment  form  or  aqueous 
solution  was  not  acutely  irritating  to  eyes 
of  dogs  or  rabbits  and  produced  no  dem- 
of  dogs  or  rabbits  and  produce  no  de¬ 
monstrable  skin  irritation  (Ref.  25 ) . 

It  is  obvious  from  the  above  discussion 
that  induction  of  neurotoxic  and  neph¬ 
rotoxic  symptoms  is  both  time  and  dose 
dependent.  In  general,  at  lower  blood 
concentrations,  toxic  manifestations  re¬ 
quire  up  to  several  weeks  to  become  no¬ 
ticeable,  while  at  higher  blood  concen¬ 
trations  the  effect  is  detectable  sooner. 


The  Panel  concludes  that  it  would  be 
most  unlikely  that  detectable  blood  lev¬ 
els  could  be  obtained  from  application  of 
neomycin  sulfate  preparations  to  small 
wounds  such  as  cuts  and  abrasions.  The 
Panel  recognizes  that  toxic  blood  levels 
can  be  reached  if  neomycin  sulfate  prep¬ 
arations  are  placed  on  large  areas  of 
burned  or  broken  skin. 

In  summary,  the  Panel  concludes  that 
absorption  of  neomycin  from  small  cuts, 
abrasions,  or  bums  would  not  be  suffi¬ 
cient  to  induce  either  neurotoxic  effects 
or  nephrotoxic  effects,  especially  since 
these  products  are  labeled  “not  to  be 
used  for  more  than  1  week.”  Therefore, 
for  restricted  use  on  small  areas,  the 
Panel  does  not  recommend  further  tox¬ 
icological  study.  If  neomycin  sulfate 
preparations  are  to  be  used  on  large 
bums,  abrasions,  or  under  large  occluded 
areas,  the  Panel  believes  that  the  evi¬ 
dence  presented  suggests  that  a  toxico¬ 
logical  hazard  may  exist.  It  is  the  con¬ 
clusion  of  the  Panel  that  neomycin  sul¬ 
fate  should  be  restricted  from  use  in  OTC 
medications  labeled  for  use  on  large  areas 
of  the  skin. 

(i)  Neomycin  allergy.  Some  of  the  an¬ 
tibiotics  have  a  history  of  Inducing  al¬ 
lergic  contact  dermatitis  upon  topical 
application.  The  following  discussion  re¬ 
lates  to  modes  of  recognizing  and  testing 
for  allergic  skin  disease.  The  Panel  is  dis¬ 
cussing  and  evaluating  the  current  and 
accepted  testing  procedures  in  order  to 
place  the  reported  prevalence  of  allergic 
skin  disease  in  proper  perspective. 

The  allergic  reactions  caused  by  topical 
antibiotics  are  usually  of  the  allergic 
contact  dermatitis  type.  Contact  derma¬ 
titis  is  characterized  by  redness,  scaling, 
itching,  and/or  blistering  of  the  skin.  It 
is  caused  by  one  or  more  chemicals  con¬ 
tacting  the  skin  surface  for  a  variable 
length  of  time.  Two  types  of  contact  der¬ 
matitis  exist:  allergic  contact  dermatitis 
which  develops  slowly  and  only  affects 
certain  people  following  repeated  expos¬ 
ure  to  sensitizing  chemicals  such  as  an 
antibiotic,  poison  ivy  resin,  or  formalde¬ 
hyde:  and  irritant  contact  dermatitis, 
which  is  not  allergic  and  often  develops 
rapidly  in  any  person  following  skin  con¬ 
tact  with  irritating  chemicals  such  as 
soap  or  lye  solution. 

In  discussing  the  safety  of  topical 
antibiotics  with  reference  to  develop¬ 
ment  of  allergic  reactions,  the  Panel  is 
concerned  mainly  with  neomycin.  All 
other  topical  antibiotics  discussed  in  this 
monograph  (bacitracin,  gramicidin, 
polymyxin,  and  tetracycline)  appear  to 
cause  little  allergic  sensitization.  The 
reader  is  referred  to  detailed  discus¬ 
sions  of  the  allergenicity  of  each  anti¬ 
biotic  later  in  this  report. 

The  development  and  extent  of  aller¬ 
gic  contact  dermatitis  depends  on  sev¬ 
eral  factors  (Ref.  31) .  These  include:  the 
age  of  the  patient;  the  duration  and  fre¬ 
quency  of  exposure:  the  underlying  in¬ 
nate  ability  of  the  patient  to  develop 
allergic  sensitivity:  the  part  of  the  body 
exposed  to  sensitizing  chemicals;  the 
presence  of  infected  or  inflamed,  eczem- 
atized  (rough,  scaly)  skin;  the  amount 
of  perspiration;  the  degree  of  pressure 
and  friction  bringing  chemicals  into 
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contact  with  the  skin;  the  type  of  base 
used  in  the  commercial  product;  the 
concentration  of  the  active  sensitizing 
ingredient;  and  the  inherent  sensitizing 
potential  of  the  active  ingredient. 

The  physician's  diagnosis  of  allergic 
contact  dermatitis  is  confirmed  using  the 
technique  of  patch  testing.  The  test 
patch  is  a  small  cotton  gauze,  or  cellu¬ 
lose  disc  covered  with  test  material, 
which  exposes  a  small  portion  of  skin 
to  a  potentially  sensitizing  chemical. 
Several  patch  tests  are  usually  applied 
simultaneously  to  the  back  and  covered 
with  occlusive  tape  which  holds  them  in 
place  for  48  hours.  The  patches  are  then 
removed  and  the  underlying  skin  exam¬ 
ined  for  evidence  of  dermatitis  24  hours 
later.  This  48-hour  closed  patch  has 
become  the  international  standard  of 
testing  (Refs.  32  and  33). 

Unfortunately,  the  results  of  patch 
testing  must  be  evaluated  in  light  of  the 
fact  that  its  use  and  misuse  is  well  docu¬ 
mented  (Refs.  31  and  34).  The  proper 
testing  concentration  for  each  chemical 
must  be  determined  by  studying  normal 
control  volunteers.  Too  low  a  concentra¬ 
tion  results  in  false  negative  tests  (Ref. 
35) ,  while  excessive  concentrations  lead 
to  false  positive  tests  from  chemical  irri¬ 
tation  of  the  skin.  To  be  considered 
valid,  a  patch  test  must  be  proved  to  be 
relevant  to  the  case  of  dermatitis  in 
question.  Relevance  is  said  to  be  present 
if  contact  with  a  commercial  product 
containing  a  patch-test-positive  mate¬ 
rial  for  the  patient  produces  allergic 
contact  dermatitis.  Not  all  publications 
reviewed  by  the  Panel  established  rele¬ 
vance  of  positive  patch  tests.  However, 
the  major  studies  of  the  International 
Contact  Dermatitis  Research  Group  at¬ 
tempted  to  eliminate  the  nonrelevant 
test  responses  (Ref.  32). 

(ii)  The  atopic  state  and  its  relation¬ 
ship  to  allergic  contact  dermatitis.  Com¬ 
ments  have  been  made  that  the  segment 
of  the  population  at  large,  who  are 
atopic,  are  more  vulnerable  to  allergic 
disease  than  the  normal  individual.  Cur¬ 
rent  scientific  evidence  refutes  the  valid¬ 
ity  of  this  concept  as  is  explained  in  the 
following  discussion.  Development  of  al¬ 
lergic  contact  dermatitis  to  topical  medi¬ 
cations  was  long  considered  to  be  de¬ 
pendent  on  the  presence  of  underlying 
atopic  dermatitis  (Refs.  36  and  37) .  Atop¬ 
ic  dermatitis  is  an  inherited  condition 
frequently  associated  with  allergic  prob¬ 
lems  such  as  asthma,  hay  fever,  and 
hives.  The  skin  of  people  with  atopic 
dermatitis  is  very  dry,  itchy,  and  easily 
irritated  by  contact  with  mild  chemicals 
such  as  soaps.  However,  despite  their 
tendency  to  frequently  develop  irritant 
contact  dermatitis,  patients  with  atopic 
dermatitis  have  recently  been  found  to  be 
less  reactive  to  topically  applied  sensitiz¬ 
ing  chemicals  than  normal  control  pa¬ 
tients  (Ref.  38 ».  Their  skin  is  less  apt  to 
react  in  an  allergic  manner  to  chemicals 
which  come  in  contact  with  it  than  is 
normal  skin  or  skin  with  other  diseases. 
They  have  also  proved  to  be  more  difficult 
to  sensitize  than  control  patients  using 
topical  DNCB  (2,  4-dinitrochloroben- 
zene),  a  very  potent  topical  sensitizer 
(Ref.  39>. 
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The  apparent  altered  immune  state 
associated  with  atopic  dermatitis  is 
thought  to  be  due  to  increased  levels  of 
lmmuoglobulins  which  lower  cellular  im¬ 
munity  to  bacterial  and  viral  infections 
(Ref.  40).  It  seems  clear  from  the  work 
of  Gottlieb  and  Hanifin  that  an  immuno¬ 
globulin  IgE  may  itself  prevent  in  vitro 
cellular  immune  responses  (Ref.  41). 
However,  it  is  still  not  clear  whether  pa¬ 
tients  with  atopic  dermatitis  are  deficient 
in  cellular  immunity,  even  though  they 
have  selective  ability  to  become  sensi¬ 
tized  to  certain  antigens. 

In  a  study  of  752  patients  with  various 
types  of  eczematous  dermatitis  (allergic 
skin  condition) ,  Wereide  tried  to  deter¬ 
mine  the  incidence  of  allergic  contact 
dermatitis  produced  by  a  number  of 
agents  (Ref.  42) .  He  found  an  incidence 
of  2.3  percent  neomycin  positive  patch 
test  reactions  in  a  group  of  43  patients 
with  atopic  dermatitis.  This  was  in  sharp 
contrast  to  an  Incidence  of  20.8  percent 
neomycin  allergic  patch  test  reactions 
in  a  group  of  patients  with  both  stasis 
dermatitis  and  stasis  ulcers  caused  by 
varicose  veins.  Of  all  the  various  types 
of  skin  diseases  studied,  atopic  derma¬ 
titis  showed  the  least  allergic  contact 
sensitization  to  neomycin. 

In  another  study  of  patients  with 
atopic  dermatitis,  neomycin  allergy  was 
found  in  1.2  percent  of  males  and  0.0  per¬ 
cent  of  females.  In  nonatopic  patients, 
neomycin  allergy  was  found  in  3.6  per¬ 
cent  of  males  and  4.4  percent  of  females 
(Ref.  38).  In  the  same  study,  sensitiza¬ 
tion  to  other  chemicals  such  as  nickel, 
dichromate,  cobalt,  rubber,  balsam,  and 
benzocaine  was  also  found  to  be  higher 
in  nonatopic  patients  than  in  atopic  pa¬ 
tients. 

The  Panel  concludes  that  there  is  evi¬ 
dence  showing  that  patients  with  the 
atopic  state  are  less  likely  to  become 
allergic  to  topical  medications  Including 
neomycin  sulfate  than  people  with  nor¬ 
mal  skin. 

(ill)  Allergic  sensitization  to  neomy¬ 
cin.  Reports  in  the  literature  document¬ 
ing  allergic  contact  dermatitis  produced 
by  neomycin  are  numerous.  By  March 
1975,  over  60  English  language  references 
dealt  with  the  subject  of  neomycin  sen¬ 
sitivity  (allergy)  (Ref.  43) .  The  clinical 
appearance  of  topical  neomycin  allergy 
in  many  instances  is  as  an  aggravation 
of  a  preexisting  dermatitis,  so  that  the 
diagnosis  is  easily  missed  (Refs.  44  and 

45)  .  The  true  prevalence  of  neomycin  al¬ 
lergy  in  the  United  States  is  unknown. 
The  following  studies  reflect  only  the 
prevalence  of  neomycin  allergy  in  pa¬ 
tients  with  underlying  skin  problems 
such  as  stasis  dermatitis  (eczema  due  to 
Impeded  circulation),  leg  ulcers,  and 
hand  eczema. 

In  the  United  States,  recognition  of 
neomycin  dermatitis  began  in  1952  (Ref. 

46) .  By  1963  there  was  widespread 
recognition  of  neomycin  dermatitis,  as 
Epstein  and  Wenzel  stated:  “An  inquiry 
among  nearly  200  dermatologists  in  the 
United  States  in  the  fall  of  1962  revealed 
that  sensitivity  to  neomycin  is  not  rare. 
Borne  had  observed  close  to  100  cases  of 
sensitivity  to  neomycin  (Ref.  47).”  In 


1973  a  cooperative  study  in  the  United 
States  by  members  of  the  North  Ameri¬ 
can  Contact  Dermatitis  Research  Group 
revealed  neomycin  sensitivity  In  6  per¬ 
cent  of  1,200  patients  with  known  con¬ 
tact  dermatitis  (Ref.  48). 

Neomycin  sensitivity  has  also  been 
studied  extensively  in  northern  Europe. 
By  1959  over  240  cases  of  neomycin 
sensitization  were  reported  in  Helsinki 
(Refs.  49  and  50).  In  Denmark,  topical 
neomycin  allergy  was  found  in  10  per¬ 
cent  of  all  patients  with  dermatitis  who 
w’ere  patch  tested  between  1962  and  1964 
(Ref.  51) .  Among  159  patients  with  posi¬ 
tive  neomycin  patch  tests  seen  between 
1963  and  1964,  only  115  were  able  to  give 
a  precise  account  of  using  a  neomycin- 
containing  preparation.  In  England  in 
1963,  neomycin  sensitivity  was  found  in 
4  percent  of  patients  with  contact  derma¬ 
titis  <Ref.  52). 

In  1969  a  study  by  the  International 
Contact  Dermatitis  Research  Group  with 
membership  from  the  United  States  and 
several  European  countries  revealed  a 
3.7  percent  prevalence  of  neomycin 
allergy  among  4,825  patients  with  con¬ 
tact  dermatitis  (Ref.  53).  The  prevalence 
of  neomycin  allergy  varied  from  country 
to  country  and  was  thought  to  reflect 
varying  frequency  of  consumer  exposure 
to  topical  neomycin.  In  the  United 
States,  the  true  prevalence  of  neomycin 
allergy  remains  unknown.  The  only 
study  testing  for  neomycin  sensitivity  in 
people  in  the  United  States  without  con¬ 
tact  dermatitis  or  other  skin  problems, 
demonstrated  neomycin  sensitivity  in  8 
percent  of  100  people  patch  tested  (Ref. 
54* . 

The  apparent  prevalence  of  neomycin 
sensitivity  in  recent  years  probably  re¬ 
flects  increasing  consumer  use  of  topical 
neomycin  with  increased  opportunity  for 
sensitization.  In  the  United  States, 
neomycin-containing  products  have  be¬ 
come  the  most  widely  used  topical  anti¬ 
biotics  (Ref.  55).  In  1966  Stoltze  ob¬ 
served:  “The  large  number  of  positive 
reactions  to  neomycin  corresponds  to  the 
widespread  use  of  neomycin-containing 
ointments  (neomycin /bacitracin  mix¬ 
tures)  during  the  past  10  years,  and 
during  the  past  5  years  in  the  form  of 
steroid  ointments  containing  neomycin” 
(Ref.  56).  In  addition  to  being  in  these 
ointment  and  cream  products,  neomycin 
has  also  been  present  in  certain  cosmet¬ 
ics  and  deodorants  (Ref.  57) . 

The  type  of  commercial  product  con¬ 
taining  neomycin  sulfate  used  probably 
Influences  the  resulting  frequency  of 
allergic  sensitization  to  neomycin.  In 
Denmark  (Ref.  51)  neomycin  in  oint¬ 
ment  vehicles  caused  77  percent  of  the 
cases  of  allergic  sensitization,  while 
cream,  lotions,  powders,  and  eyedrops 
accounted  for  only  22  percent  of  cases. 
At  that  time  (1968),  ointments  com¬ 
prised  just  under  half  of  the  total  amount 
of  topical  neomycin  sold  in  Denmark. 
The  authors  in  the  above  study  recom¬ 
mended  that  neomycin  not  be  prescribed 
in  an  ointment  vehicle  (Ref.  51) .  In  the 
United  States,  at  the  present  time,  oint¬ 
ments  are  the  predominant  neomycin- 


containing  commercial  products  avail¬ 
able  in  the  OTC  market  (Ref.  58  > . 

The  Initial  development  of  allergic  con¬ 
tact  sensitivity  to  neomycin  usually  oc¬ 
curs  after  repeated  use  of  topical  medi¬ 
cation  containing  neomycin.  Skin  condi¬ 
tions  commonly  predisposing  to  pro¬ 
longed  use  of  neomycin  include  hand 
eczema,  external  otitis  (inflammation  of 
the  external  ear  canal)  (Ref.  59>,  stasis 
dermatitis,  and  stasis  leg  ulcers  asso¬ 
ciated  with  varicose  veins.  The  presence 
of  infected  dermatitis  predisposes 
patients  to  develop  allergic  contact  sen¬ 
sitivity  to  medications  (Ref.  55 > .  Positive 
patch  tests  to  neomycin  and  other  sub¬ 
stances  are  particularly  common  in 
patients  with  stasis  dermatitis  and  stasis 
leg  ulcers  (Refs.  60  and  61).  In  contrast, 
positive  patch  tests  to  neomycin  are 
much  less  common  in  patients  with 
atopic  dermatitis  (Ref.  60). 

The  internationally  accepted  concen¬ 
tration  of  neomycin  used  in  patch  test¬ 
ing  is  20  percent  neomycin  sulfate  in 
petrolatum  base  (Ref.  6) .  While  this  con¬ 
centration  is  markedly  higher  than  the 
0.5  percent  concentration  of  neomycin 
found  in  OTC  products,  it  is  apparently 
necessary  in  order  to  produce  absorption 
of  neomycin  through  the  intact  normal 
skin  which  is  always  used  in  patch  test¬ 
ing  (Ref.  62).  Neomycin  is  so  poorly  ab¬ 
sorbed  through  intact  skin  that  no  de¬ 
tectable  concentrations  of  neomycin 
were  found  in  the  blood  or  urine  of 
normal  volunteers  who  were  covered 
with  0.5  percent  neomycin  ointment  for 
6  hours  (Ref.  63). 

The  concentration  of  neomycin  used 
in  patch  tests  has  been  controversial. 
Some  authorities  use  30  to  50  percent 
(Ref.  55),  while  others  believe  that  -the 
concentration  should  be  much  less  than 
20  percent  (Ref.  64).  The  Panel  recog¬ 
nizes  the  limitations  of  this  system,  but 
concludes  that  it  is  presently  the  best 
test  system  available  for  Identifying 
allergic  skin  disease.  However,  neomycin 
is  very  easily  absorbed  through  broken 
skin  damaged  by  dermatitis,  inflamma¬ 
tion,  or  trauma.  Some  studies  have  de¬ 
liberately  broken  the  skin  through 
scratching  (scarification)  prior  to  patch 
testing  to  assure  absorption  of  neomycin 
through  the  barrier  layer  of  skin  (Refs. 
62  and  65).  Other  studies  have  by-passed 
the  barrier  layer  by  injecting  neomycin 
directly  into  the  dermis  through  the 
technique  of  in  trade  rmal  testing  (Refs. 
44,  45, 62,  and  66) .  Although  intracutane- 
ous  injections  of  1.0  percent  neomycin 
have  been  used  for  testing  neomycin  al¬ 
lergy  in  the  past  (Ref.  44) ,  the  Panel  con¬ 
cludes  that  this  method  is  not  valid  for 
determining  neomycin  sensitization.  Neo¬ 
mycin  has  been  reported  to  induce  mast¬ 
cell  degranulation  in  guinea  pigs  at  the 
site  of  injection,  with  resulting  histamine 
release  and  development  of  a  dermal 
papular  (hive- like)  reaction  (Ref.  67). 
This  work  has  not  been  repeated  in 
animals  nor  in  humans.  The  Panel  has 
concluded  that  this  phenomenon  and  ob¬ 
servations  concerning  ft  are  probably  not 
relevant  to  neomycin  sensitization.  To¬ 
day,  intracutaneous  testing  with  1  per¬ 
cent  neomycin  is  not  a  usual  or  custom-  • 
ary  clinical  test. 
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For  a  positive  neomycin  patch  test  to 
he  considered  valid,  subsequent  applica¬ 
tion  of  a  commercial  product  containing 
neomycin  must  produce  dermatitis  In  the 
same  individual.  Presumably,  for  absorp¬ 
tion  of  neomycin  to  have  occurred  and 
triggered  development  of  an  allergic  re¬ 
action,  a  neomycin  product  must  have 
been  applied  to  skin  already  damaged  by 
preexisting  dermatitis,  ulcerations,  or 
traumatic  injuries.  This  may  happen  In¬ 
advertently  when  a  patient  previously 
sensitized  to  neomycin  applies  a  neomy¬ 
cin-containing  product  to  an  area  of 
dermatitis. 

The  Panel  is  aware  of  conflicting 
medical  opinion  as  to  the  significance 
and  severity  of  neomycin  sensitization. 
In  spite  of  the  fact  that  neomycin  is  a 
recognized  sensitizer,  adequate  data  are 
not  available  to  predict  the  sensitization 
potential  of  this  antibiotic. 

The  Panel  also  concluded  that  a  study 
to  determine  the  sensitizing  potential  in 
a  random  population  sample  taken  from 
the  population  at  large  should  also  be 
performed.  This  should  be  one  of  the 
several  adaptations  of  the  Kligman 
Maximization  Test  (Ref.  68).  Earlier 
studies  of  sensitization  potential  have 
used  limited  populations,  Le.,  restricted 
in  terms  of  age,  sex,  and  race.  The  re¬ 
sults  of  this  study  must  be  evaluated  be¬ 
fore  neomycin  can  be  considered  for 
Category  I.  Physicians  who  favor  con¬ 
tinued  OTC  use  of  neomycin  generally 
believe  that  the  application  of  neomycin 
to  small  cuts  and  abrasions  will  most 
likely  not  lead  to  allergic  sensitization 
(Ref.  64) .  They  call  attention  to  the  fact 
that  most  studies  demonstrating  signifi¬ 
cant  prevalence  of  neomycin  sensitivity 
involve  patients  with  prior  dermatitis, 
and  they  believe  that  proper  package 
labeling  of  neomycin  products  can  guard 
against  improper  use  of  neomycin  in 
such  conditions.  In  1963  Epstein  and 
Wenzel  stated:  “Proper  awareness  of  the 
possibility  of  sensitization,  especially  in 
infectious  eczemas,  appears  to  us  ade¬ 
quate  to  prevent  serious  and  prolonged 
disability  from  neomycin  sensitivity 
(Ref.  47) 

In  contrast,  physicians  who  favor  re¬ 
moval  of  neomycin  from  OTC  products 
believe  that  neomycin  presents  an  un¬ 
justifiably  high  risk  of  sensitization  to 
the  consuming  public,  no  matter  how  it 
is  applied.  They  feel  that  even  if  the 
resulting  contact  dermatitis  in  sensitized 
individuals  is  mild,  and  clears  rapidly 
after  neomycin  is  discontinued,  the  con¬ 
sumer  should  not  be  exposed  to  the  re¬ 
sulting  discomfort  and  potential  dis¬ 
ability.  They  also  point  out  that  neomy¬ 
cin  sensitivity  occasionally  may  result 
in  severe  reactions,  as  documented  by 
Kir  ton  and  Munro- Ashman  in  1965: 
“Thirty-nine  patients  said  they  were 
worse  with  neomycin,  and  occasionally 
the  reaction  was  so  severe  that  they  were 
admitted  to  hospitals  as  emergencies 
(eight  cases).  One  patient  nearly  died 
of  exfoliative  dermatitis  as  a  result  of 
his  sensitivity”  (Ref.  69). 

Allergic  sensitization  to  neomycin  is 
of  further  concern  due  to  possible  devel¬ 
opment  of  cro6s-sensitization  to  struc¬ 


turally  related  chemicals.  Cross-sensiti¬ 
zation  refers  to  induction  of  allergic 
contact  dermatitis  by  one  or  more 
closely-related  chemicals  following  ini¬ 
tial  sensitization  to  a  different  chemical 
of  similar  structure.  Neomycin  is  one  of 
several  structurally-related  aminoglyco¬ 
side  antibiotics  presently  marketed  or 
under  investigation  for  possible  future 
marketing. 

Cross-sensitization,  as  Indicated  by 
patch  testing,  has  been  well-documented 
among  several  types  of  aminoglycoside 
antibiotics.  In  1958,  cross-sensitization 
between  neomycin  and  streptomycin  was 
found  in  8  patients  originally  sensitized 
to  neomycin  (Ref.  65).  In  1962  cross¬ 
sensitivity  between  neomycin  and  par¬ 
omomycin  was  found  in  97  percent  of  29 
patients  initially  sensitized  to  neomycin 
*  Ref.  70) .  In  the  same  study,  cross-sensi¬ 
tivity  between  neomycin  and  kanamycin 
was  found  in  58  percent  of  the  29  patients 
(Ref.  70).  In  1965,  cross-sensitivity  be¬ 
tween  neomycin  and  framycetln  was  re¬ 
ported  in  45  patients  (Ref.  69).  Cross - 
sensitivity  between  neomycin  and  gen¬ 
tamicin  has  been  demonstrated  in  two 
separate  studies  in  1967  and  1973  (Refs. 
71  and  72) .  The  first  study  found  40  per¬ 
cent  cro6s-sensitization  in  100  patients 
(Ref.  71)  while  the  second  study  found 
55  percent  gross  -sensitization  in  20  pa¬ 
tients  (Ref.  72) .  In  1973  cross -sensitiza¬ 
tion  was  also  demonstrated  between 
neomycin  and  butlro6in  in  90  percent  of 
20  patients  (Ref.  .72) . 

The  possible  Implication  of  the  above 
cross -sensitization  (allergic  reaction) 
data  is  of  concern  to  the  PaneL  Recogniz¬ 
ing  the  widespread  use  of  topical  neomy¬ 
cin,  to  what  extent  will  induced  neomycin 
allergy  preclude  future  therapy  with 
other  potentially  life-saving  aminogly¬ 
coside  antibiotics? 

The  Panel  received  a  submission  from 
a  prominent  dermatologist  (Ref.  73).  In 
the  submission  were  responses  from  some 
members  of  the  North  American  Con¬ 
tact  Dermatitis  Group  to  a  communica¬ 
tion  which,  regrettably,  was  based  on  a 
misconception  of  the  Panel’s  belief  as  to 
the  degree  of  possible  allergic  reaction 
of  the  general  population  to  neomycin 
preparations. 

At  no  time  did  the  Panel  express  a 
belief  that  “6%  of  the  population  using 
0.5%  neomycin-containing  preparations 
on  minor  cuts,  abrasions,  burns,  etc.  will 
get  a  contact  dermatitis”  as  is  stated 
in  the  submission. 

Each  of  the  respondents  to  the  sub¬ 
mission  agreed,  as  does  the  Panel,  that 
more  studies  and  data  are  needed.  The 
work  of  the  North  American  Contact 
Dermatitis  Group  (Ref.  48)  had  been 
previously  scrutinized  by  the  Panel,  and 
the  fact  that  this  study  was  conducted 
in  a  group  of  subjects  with  allergic  skin 
disease  had  been  noted.  Clearly,  one  is 
unable  to  draw  inferences  applicable  to 
a  general  population  from  this  study  of 
special  patients.  It  is  precisely  this  lack 
of  prevalence  and  incidence  data  for  the 
general  population  that  has  led  the  Panel 
to  conclude  that  such  information  is  re¬ 
quired  to  accurately  assess  the  risk  of 
neomycin  allergy.  It  is  probable  that  the 


prevalence  of  neomycin  allergy  in  the 
general  population  will  be  lower  than 
that  reported  by  the  North  American 
Contact  Dermatitis  Group  for  allergic- 
patients . 

Valid  epidemiological  studies  designed 
to  determine  the  prevalence  of  neomycin 
allergy  in  the  general  population  are  re¬ 
quired  to  quantitate  the  risk  of  this  in¬ 
gredient.  While,  ideally,  an  incidence 
study  would  be  mo6t  informative,  it 
would  probably  not  be  feasible  to  con¬ 
duct  at  a  reasonable  cost.  A  prevalence 
study  would  be  more  feasible  and  not 
unreasonably  expensive.  The  aim  of  such 
a  study  would  be  to  determine  the  fre¬ 
quency  of  allergic  reactions  to  neomycin 
applied  topically.  A  representative  sam¬ 
ple  of  the  general  population  would  have 
to  consent  to  be  skin-tested,  and  age, 
race,  and  sex-specific  prevalence  rates 
determined.  This  will  give  an  estimate 
of  the  amount  of  neomycin  sensitization 
currently  present  in  the  general  popula¬ 
tion;  however,  it  tells  nothing  of  inci¬ 
dence  (number  of  new  cases  of  neomycin 
sensitization  occurring  over  time) .  Fur¬ 
thermore,  prevalence  is  determined  by 
the  duration  and  persistence  over  time  of 
the  allergic  reaction.  If  such  allergic 
reactions  are  very  persistent,  prevalence 
will  be  higher  than  if  these  reactions  are 
of  short  duration. 

Incidence  and  prevalence  are  terms 
that  are  easily  confused;  therefore,  the 
Panel  has  defined  them  as  follows:  Inci¬ 
dence  is  the  number  of  new  cases  of 
disease  (for  example,  neomycin  allergy 
disease)  occurring  in  a  defined  popula¬ 
tion  during  a  given  time  period.  Inci¬ 
dence  is  express  as  a  rate: 

Numbers  of  new  casta  of  a  disease  in  >  year  „ 
Numbers  of  persons  in  population  * 

(A'=a  constant  of  10,000 or  100,000);  and  prevalence  is  the 
number  of  cases  of  a  disease  that  exist  at  one  point  in 
time  in  a  defined  population.  This  is  a  cross-sectional 
measure  rather  than  the  longitudinal  measure  which 
is  the  case  with  incidence.  Prevalence  Is  expressed  as  a 
rate: 

Number  of  cases  of  neomycin  allergy  detected  in  a 
defined  population  as  part  of  a  survey  conducted 

at  a  specified  time _ 

Numbers  of  persons  in  population 

Whether  or  not  “general”  population 
prevalence  or  incidence  figures  can  be 
inferred  from  a  prevalence  or  incidence 
study  depends  on  the  representativeness 
of  the  population  studied. 

(2)  Effectiveness.  Experience  with 
topical  use  of  neomycin  ointments, 
creams,  lotions,  and  aqueous  solutions  in 
treating  skin  infections  has  been  re¬ 
ported  in  many  journals  since  1951.  Most 
reports  lacked  controls,  and  many  lacked 
adequate  bacterial  cultures,  with  re¬ 
sults  based  primarily  on  undocumented 
clinical  impressions.  The  following  dis¬ 
cussion  does  not  Include  the  use  of  neo¬ 
mycin  in  combination  topical  antibiotic 
products,  to  be  discussed  later  in  this 
document. 

In  1951  Falk  and  Allende  (Ref.  74) 
used  neomycin  ointment  or  aqueous  solu¬ 
tion  in  30  patients  with  various  skin  in¬ 
fections,  with  good  results  in  15  and 
moderate  results  in  14  cases.  No  controls 
or  cultures  were  Included  In  the  report 
and  no  differentiation  was  made  between 
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results  with  different  base*.  In  1952  Kile 
et  al.  (Ref.  75)  treated  652  patients  with 
assorted  skin  Infections  with  neomycin 
cream,  ointment,  ophthalmic  ointment, 
or  wet  dressings.  Bacterial  cultures  were 
done  only  on  151  patients.  Results  were 
reported  as  Rood  In  233,  moderate  In  357, 
and  poor  In  62  cases.  No  controls  were 
Included  In  the  study.  The  ointment  was 
thought  to  be  more  effective  than  the 
cream,  although  no  differentiation  be¬ 
tween  bases  was  made  In  reporting  re¬ 
sults.  Forbes  (Ref.  76)  In  1962  also  re¬ 
ported  that  neomycin  ointment  was  su¬ 
perior  to  neomycin  cream  in  treating 
115  patients  with  various  skin  Infections. 
Results  were  good  in  66.  moderate  in  33, 
and  poor  In  16  cases.  Bacterial  cultures 
were  Included  for  a  majority  of  cases,  but 
no  controls  were  reported  in  the  study. 
In  1952  Llvingood  et  al.  (Ref.  77)  re¬ 
ported  treating  203  patients  with  skin 
infections  with  neomycin  in  ointment, 
aqueous  solution,  or  water  miscible  base 
Results  were  reported  as  good  in  131, 
moderate  In  33,  and  poor  In  39  cases. 
Bacterial  cultures  with  In  vitro  suscepti¬ 
bility  studies  indicated  that  neomycin 
was  effective  against  staphylococci,  Pseu¬ 
domonas,  and  Proteus  organisms  encoun¬ 
tered,  but  not  effective  against  strepto¬ 
cocci.  Hemolytic  streptococci  were  found 
In  7  lesions  which  did  not  heal.  No  con¬ 
trols  were  included  in  the  study,  and  no 
differentiation  between  various  bases  was 
made  in  reporting  results. 

Forbes  (Ref.  78)  in  1953  used  neomycin 
lotion  to  treat  126  patients  with  skin  in¬ 
fections,  with  results  reported  as  good  in 
62,  moderate  in  50,  and  poor  in  14  cases. 
Cultures  were  included,  showing  81  per¬ 
cent  to  have  pathogenic  staphylococci. 
No  controls  were  included.  In  the  same 
study,  209  patients  with  small  postopera¬ 
tive  elec  trod  essicated  wound  sites  (de¬ 
hydrated  tissue  due  to  high  frequency 
electric  current)  wei*e  treated  prophy- 
lactlcally  with  neomycin  lotion  to  prevent 
Infection,  with  no  infection  being  en¬ 
countered. 

In  1954  Robinson  (Ref.  79)  reported 
the  combined  experience  of  4  dermatol¬ 
ogists  using  topical  antibiotic  ointments 
In  5,000  patients  with  assorted  pyo¬ 
dermas.  In  this  general  review  without 
statistical  data,  neomycin  was  felt  to  be 
the  topical  antibiotic  of  choice  for  treat¬ 
ing  skin  infections  such  as  impetigo, 
ecthyma,  and  secondarily  infected  skin 
diseases.  In  1954  Church  (Ref.  80)  used 
neomycin  ointment  and  cream  to  treat 
87  cases  of  skin  Infection  with  results 
reported  as  good  in  50.  moderate  in  25. 
and  poor  in  2  cases.  Among  impetigo 
cases,  27  of  45  cleared  in  the  first  7  days 
Ointment  and  cream  preparations  of 
neomycin  were  felt  to  be  equally  effective 
in  clearing  infections,  but  no  differentia¬ 
tion  between  bases  was  made  in  report¬ 
ing  results.  All  cases  of  Infection  were 
cultured  before  treatment,  but  no  con¬ 
trols  were  Included  in  the  study. 

In  1956  Forbes  and  King  (Ref.  81  >  used 
neomycin  lotion  to  treat  miliaria 
(“prickly  heat”)  in  Infants  and  young 
adults,  with  good  results  In  30  and  mod¬ 
erate  results  In  13  cases.  Use  of  the  ve¬ 
hicle  alone  In  five  patients  did  not  pro¬ 
duce  clearing  Lyons  and  Hunt  (Ref.  82) 


treated  91  cases  of  miliaria  rubra  In  a 
double-blinded  study  comparing  neomy¬ 
cin  lotion  and  lotion  base  alone.  Both 
groups  improved  objectively  and  subjec¬ 
tively  In  48  hours,  but  the  clearing  time 
of  skin  lesions  was  approximately  2  days 
shorter  In  the  neomycin-treated  group. 
Although  this  double-blinded  study 
showed  apparent  superiority  of  neomycin 
over  lotion  base  alone,  the  significance 
of  this  finding  is  difficult  to  Interpret 
The  etiology  of  prickly  heat  Is  unknown 
and  may,  or  may  not,  be  related  to  bac¬ 
terial  Infection.  The  Panel  therefore  con¬ 
cludes  that  this  study  is  not  relevant  to 
the  OTC  application  of  neomycin  to 
small  cuts,  wounds,  bums,  or  abrasions. 

In  1967  Fa  rah  et  al.  (Ref.  83)  used 
neomycin  ointment  to  treat  44  patients 
with  superficial  skin  infections.  Results 
were  good  in  22,  moderate  in  16,  and 
poor  in  6  cases.  In  the  same  study,  gen¬ 
tamicin  cream  was  used  in  treating 
skin  infections  In  84  patients.  After  5 
days  of  treatment,  good  results  were  seen 
in  71.4  percent  of  gentamicin-treated 
cases  and  50  percent  of  neomycin -treated 
cases.  With  longer  treatment  periods, 
good  results  were  almost  identical  in  the 
two  groups,  with  clearing  of  86  percent 
of  neomycin-treated  group  and  88  per¬ 
cent  of  gentamicin-treated  cases.  Cul¬ 
tures  with  antibiotic  susceptibility  test¬ 
ing  were  included,  but  no  control  oint¬ 
ment  or  cream  was  used.  Keeping  the 
above  study  In  mind,  the  1974  report  of 
Zaynoun  et  al.  (Ref.  84)  becomes  note¬ 
worthy,  In  which  gentamicin  cream  and 
placebo  cream  were  used  In  a  double- 
blinded  manner  to  treat  46  patients  with 
skin  infections.  Each  patient  used  hexa- 
chlorophene  scrubs  in  addition  to  either 
gentamicin  cream  0.1  percent  or  placebo 
cream.  After  1  week,  good  results  were 
seen  in  52  percent  of  the  gentamicin- 
treated  group  and  48  percent  of  the 
placebo-treated  group,  with  no  statisti¬ 
cal  difference  between  the  two  treat¬ 
ments.  Neither  treatment  totally  pre¬ 
vented  the  development  of  new  lesions. 
Bacterial  cultures  of  all  cases  showed 
that  all  bacteria  recovered  were  sensitive 
to  gentamicin.  The  authors  concluded 
that  topical  antibiotics  should  not  be  used 
to  treat  skin  infections  since  they  are 
frequently  ineffective.  Although  gen¬ 
tamicin  is  not  currently  under  review  for 
OTC  topical  use,  the  Panel  concludes 
that  the  above  study  is  relevant  to  the 
present  report  regarding  the  usq  of  topi¬ 
cal  antibiotics  in  general.  It  is  one  of 
the  few  controlled  studies  which  com¬ 
pares  the  use  of  a  topical  antibiotic  to 
use  of  its  base  alone.  The  Panel  con¬ 
cludes  that  the  study  raises  serious  ques¬ 
tions  about  the  clinical  effectiveness  of 
topical  antibiotics  in  general  for  the 
treatment  of  superficial  skin  Infections. 

In  1951  Reiss  and  Pulaski  (Ref.  85) 
studied  the  effect  of  neomycin  ointment 
on  50  infected  bums  healing  with 
granulation.  Control  bums,  presumably 
on  the  same  patients,  were  treated  in  a 
double-blinded  manner  with  plain 
petrolatum.  Cultures  showed  no  altera¬ 
tion  in  bacterial  flora  of  either  group 
after  neomycin  treatment  despite  sensi¬ 
tivity  of  80  percent  of  cultured  orga¬ 


nisms  to  neomycin.  Formation  of  pus  was 
the  same  in  neomycin-treated  bums  as 
in  control  bums  treated  with  petrolatum. 
No  difference  in  healing  time  was  noted 
subjectively  between  the  two  groups,  al¬ 
though  no  objective  appraisal  of  healing 
time  was  given.  It  was  concluded  that 
neomycin  ointment  did  not  eradicate 
pathogenic  organisms  any  better,  nor 
promote  healing  of  granulating  burns 
any  faster,  than  did  the  placebo  oint¬ 
ment.  The  Panel  concludes  that  this 
carefully  controlled  study  raises  serious 
doubts  about  the  effectiveness  of  neomy¬ 
cin  ointment  compared  to  the  ointment 
base  alone.  The  study  also  raises  ques¬ 
tions  about  the  necessity  of  eliminating 
pathogenic  bacteria  from  superficial 
wounds  to  promote  healing. 

Neomycin  aqueous  solution  has  been 
used  in  treating  orthopedic  surgical 
wounds.  In  1968  Nachamle  et  al.  <Ref 
86)  reported  a  controlled  study  per¬ 
formed  over  28  months  in  which  wounds 
were  irrigated  with  either  saline  solution 
alone  or  neomycin  solution  0.1  percent 
plus  saline  solution.  During  each  alter¬ 
nate  month,  neomycin  was  used  in  every 
surgical  wound.  Over  the  28-month  pe¬ 
riod  neomycin  was  used  in  219  of  466 
surgical  cases.  No  statistically  significant 
difference  in  the  incidence  periods,  with 
infections  developing  in  5.1  percent  of 
neomycin-treated  wounds  and  4.4  per¬ 
cent  of  control  wounds.  Although  the 
wounds  in  the  study  are  very  different 
from  superficial  skin  wounds  and  the 
aqueous  base  is  not  under  consideration 
for  OTC  use,  the  Panel  concludes  that 
this  controlled  study  is  relevant  to  the 
present  review  as  it  raises  questions 
about  the  clinical  effectiveness  of  topical 
neomycin  sulfate  when  compared  to  its 
vehicle  alone. 

<  3)  Dosage.  Topical  ointment  dosage, 
for  both  adults  and  children,  should  be 
not  less  than  5  mg  neomycin  sulfate  per 
gm  of  finished  ointment  dosage  form 
The  amount  applied  should  be  sufficient 
to  cover  the  affected  area  with  a  thin 
layer,  not  more  than  0.5  gm  (an  amount 
equal  to  the  surface  area  of  the  tip  of  a 
finger),  1  to  3  times  daily  with  no  maxi¬ 
mum  daily  dosage. 

(4)  Labeling.  The  Panel  recommends 
the  Category  I  labeling  for  skin  wound 
antibiotic  ingredients.  (See  part  IV. 
paragraph  B.l.  above — Category  I  Label¬ 
ing)  .  In  addition,  the  Panel  recommends 
the  following  specific  labeling:  “Do  not 
use  for  burns,  diaper  rash  or  heat  rash 
which  cover  large  areas  of  the  body.” 

(5)  Evaluation.  The  Panel  concludes 
that  neomycin  requires  controlled  clin¬ 
ical  evaluation  to  establish  prophylactic 
and  therapeutic  effectiveness.  In  addi¬ 
tion,  further  safety  data  are  required  to 
evaluate  allergic  sensitization  and  bac¬ 
teria  resistance,  (i)  Allergic  sensitisa¬ 
tion.  The  Panel  concludes  that  studies 
should  be  performed  to  determine  the  in¬ 
cidence  and/or  prevalence  of  neomycin 
sensitization  in  the  population  at  large. 
Considering  the  potential  benefit-to- 
risk,  and  considering  the  type  of  reaction 
resulting  from  this  type  of  sensitization, 
the  Panel  recommends  that  if  more  than 
0.1  percent  of  the  population  at  large  is 
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found  to  be  sensitized  to  neomycin,  it 
should  be  moved  to  Category  EL  for  rea¬ 
sons  of  safety.  If  less  than  0.1  percent 
of  the  population  at  large  Is  sensitized 
to  neomycin,  the  Panel  recommends  that 
neomycin  be  placed  in  Category  I  for 
safety. 

(ii)  Clinical  effectiveness.  The  Panel 
concludes  that  there  are  insufficient  con¬ 
trolled  data  presently  available  to  eval¬ 
uate  the  clinical  effectiveness  of  topical 
neomycin  sulfate.  There  were  virtually 
no  controlled  studies  documenting  that 
any  formulated  topical  product  contain¬ 
ing  neomycin  sulfate  as  the  only  active 
ingredient  was  statistically  any  better 
than  the  product  vehicle  (base)  alone. 
To  the  contrary,  the  controlled  studies 
by  Reiss  and  Pulaski  (Ref.  85)  and  Na- 
chamie  et  al.  (Ref.  86)  suggested  that 
at  least  some  topical  neomycin  sulfate 
preparations  were  not  superior  to  their 
vehicles  alone.  • 

The  Panel  recognizes  that  some  evi¬ 
dence  from  uncontrolled  studies  pre¬ 
sented  above  suggests  that  topical  neo¬ 
mycin  sulfate  may  be  helpful  in  pre¬ 
venting  and  treating  superficial  skin  in¬ 
fections.  The  Panel  also  recognizes  that 
differences  of  opinion  exist  as  to  the 
relative  merits  of  these  studies,  and  ap¬ 
preciates  the  many  difficulties  inherent 
in  attempting  to  scientifically  document 
clinical  effectiveness.  However,  the  Panel 
was  not  willing  to  accept  uncontrolled 
clinical  studies  as  proof  of  clinical  ef¬ 
fectiveness,  even  if  adequate  bacterial 
cultures  are  included  in  the  study. 

The  Panel  concludes  that  further 
double-blinded,  randomized,  controlled 
clinical  trials  are  necessary  to  evaluate 
the  clinical  effectiveness  of  neomycin 
sulfate.  If  controlled  studies  indicate 
that  neomycin  ointment  or  cream  is  sig¬ 
nificantly  more  effective  than  the  ve¬ 
hicle  alone  in  preventing  and  treating 
infections  in  superficial  skin  wounds,  the 
Panel  concludes  that  neomycin  sulfate 
should  be  moved  to  Category  I  for  ef¬ 
fectiveness. 

(iil)  Bacterial  resistance.  The  Panel 
is  concerned  that  a  continued  widespread 
use  of  neomycin  sulfate  on  superficial 
skin  conditions  may  result  in  an  increas¬ 
ing  antibiotic  resistance  of  the  skin 
staphylococci  in  the  general  population. 
This  could  have  a  deleterious  effect  In 
systemic  staphylococcal  infections  where 
the  organisms  are  already  resistant  to 
neomycin  and  cross-resistant  to  the 
other  aminoglycoside  antibiotics  which 
could  be  used  for  the  more  serious  sys¬ 
temic  infections  of  life-threatening  type. 

The  previous  epidemiologic  history  of 
neomycin  resistance  illustrates  that 
changes  in  resistance  patterns  do  occur 
uniformly,  and  that  a  long  period  of  time 
may  be  observed  in  which  only  sensitive 
strains  are  found  in  the  face  of  wide¬ 
spread  antibiotic  use.  These  findings  in 
no  way  guarantee  freedom  from  the 
widespread  development  of  resistant 
strains  at  a  future  date.  Enough  evi¬ 
dence  has  accumulated  in  the  last  25 
years  to  predict  that  with  Increasing  use 
of  any  antibiotic,  particularly  on  the 
body  surface  with  the  interaction  with 
staphylococci,  the  resistance  pattern  will 


probably  follow  that  of  neomycin.  There¬ 
fore  the  Panel  concludes  that  continu¬ 
ing,  on-going  analyses  of  the  suscep¬ 
tibility  profile  are  required  when  anti¬ 
biotics  for  topical  use  are  proposed.  Refer 
to  in  vitro  testing  as  described  in  the 
guidelines  elsewhere  in  this  document, 
<See  part  VI.  paragraph  B.2.a.  below— 
In  vitro  testing) . 

In  summary,  the  Panel  concludes  that 
neomycin  sulfate  may  be  reclassified 
from  Category  III  to  Category  I  only  if 
all  of  the  following  criteria  are  satisfied: 

( a)  Sensitization  to  neomycin  is  found 
to  occur  in  no  more  than  0.1  percent  of 
the  population  at  large  in  a  properly 
designed  prevalence  study  of  sufficient 
size  of  a  representative  sample  of  the 
general  population. 

(b)  Updated  bacteriologic  surveys  in¬ 
dicate  that  the  susceptibility  of  staphy¬ 
lococci  isolated  from  lesions  in  the  gen¬ 
eral  population  do  not  show  rapidly  in¬ 
creasing  resistance  to  neomycin  or  re¬ 
lated  aminoglycoside  antibiotics. 

(c)  Controlled  clinical  studies  indicate 
that  neomycin  sulfate  used  topically  is 
significantly  more  effective  than  the 
vehicle  alone  in  preventing  and/or  treat¬ 
ing  infections  in  superficial  skin  wounds. 
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d.  Polymyxin  B  sulfate.  The  Panel  con¬ 
cludes  that  polymyxin  B  sulfate  is  safe 
when  In  the  concentration  used  as  a  skin 
wound  antibiotic  for  application  on  small 
areas  of  the  body.  However,  there  are  in¬ 
sufficient  effectiveness  data  to  permit 
final  classification  as  a  skin  wound  anti¬ 
biotic.  It  should  be  fully  understood  that 
the  Panel  concludes  that  polymyxin  B 
sulfate  should  not  be  used  alone  as  a 
single  antibiotic  Ingredient  In  a  topical 
preparation  for  skin  wounds.  Since  most 
Infections  of  the  skin  are  caused  by  gram- 
posltlve  organisms,  and  since  polymyxin 
B  Is  not  effective  against  gram-positive 
organisms,  it  is  the  judgment  of  the 
Panel  that  if  it  were  to  be  used  alone  in 
topical  antibiotic  preparations  it  could 
not  be  generally  recognized  as  effective 
because  of  its  limited  spectrum.  In  an  ac¬ 
ceptable  combination  product,  however, 
polymyzin  B  sulfate  could  be  included  to 
significantly  broaden  the  antibacterial 
spectrum  and  thereby  Improve  the  po¬ 
tential  effectiveness  of  such  a  combina¬ 
tion  product. 

The  five  polymyxins — A,  B,  C,  D,  and 
E — are  produced  by  the  soli  bacterium. 
Bacillus  poly  my  xa  (British  B.  aero- 
sporus).  They  were  discovered  in  1947  in 
both  England  and  the  United  States.  Due 
to  the  toxicity  of  the  others,  polymyxin 
B  has  been  the  one  generally  used  in  the 
United  States  and  the  only  one  certified. 
Polymyxin  E  (collstln)  has  been  more 
widely  used  in  Britain  (Ref.  1) . 

Chemically,  the  polymyxins  are  poly¬ 
peptides  with  molecular  weights  of  about 
1,100.  Polymyxin  B,  as  the  hydrochloride 
or  sulfate,  Is  water-soluble  and  is  stable 
at  60°  C  for  1  hour.  Commercial  prepara¬ 
tions  of  polymyxins  B  and  E  are  65  to  75 
percent  pure.  The  unit  of  polymyxin, 
based  on  a  theoretical  potency  of  10,000 
units/mg  of  pure  drug,  is  10  units/meg 
(Ref.  1). 

The  polymyxins  are  active  against 
gram-negative  rods  but  are  usually  not 
active  against  Proteus  species.  Poly¬ 
myxins  are  strongly  bactericidal  Since 
their  action  Is  on  the  bacterial  cell  mem¬ 
brane  with  subsequent  disruption  ol  os¬ 
motic  properties,  the  increase  in  perme¬ 
ability  leads  to  escape  of  large  molecules 
essential  to  cellular  functions,  ultimately 
causing  bacterial  cell  death.  The  mode  ol 
action  is  cell  wall  disruption,  increasing 
bacterial  absorption  of  the  antibiotic. 
The  action  is  bactericidal  at  all  levels  of 
antibiotic  and  resembles  that  of  chemical 
disinfectants.  There  is  some  evidence 
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that  its  activity  is  inhibited  by  serum 
(Ref.  2). 

The  polymyxins  are  strongly  protein 
bound.  They  do  not  penetrate  the  cell 
wall  and  are  most  effective  if  high  levels 
of  drug  are  in  direct  contact  with  gram¬ 
negative  cells  and  do  not  have  to  pene¬ 
trate  a  tissue  barfier.  Polymyxin  at  the 
tissue  site  is  strongly  absorbed  by  cell 
debris  and  by  purulent  material  (Ref.  1) . 

Five  mcg/ml  of  polymyxin  is  consid¬ 
ered  to  be  active  against  Aerobacter, 
Klebsiella  and  Pseudomonas.  Resistant 
strains  do  occur. 

Polymyxin  activity  is  selective  against 
gram-negative  organisms  including: 
Escherichia  and  Enterobacter.  Against 
Pseudomonas  aeruginosa,  the  polymyxins 
are  more  effective  by  weight  in  vitro 
than  any  other  antibiotic.  Most  strains 
are  inhibited  by  8  mcg/ml  or  less  of  Poly¬ 
myxin  B  or  E.  Neisseria,  Proteus,  and 
Brucella  are  resistant.  Shigella,  Salmo¬ 
nella,  and  Hemophilus  may  be  sensitive 
in  vitro,  but  no  evidence  of  clinical  effec¬ 
tiveness  has  been  produced.  Polymyxins 
are  not  active  against  gram -positive 
organisms. 

There  is  some  evidence  of  synergism 
with  the  tetracyclines  and  chloramphe¬ 
nicol  (Ref.  1). 

Resistance  to  polymyxins  develops 
slowly.  Polymyxins  B  and  E  show  com¬ 
plete  cross-resistance  (Ref.  1). 

The  polymyxins  should  be  considered 
as  active  against  only  gram -negative  or¬ 
ganisms  such  as  the  coliforms  and  Pseu¬ 
domonas,  and  have  no  activity  against 
the  gram-positive  organisms  such  as  the 
micrococci,  staphylococci  or  streptococci 
found  on  the  skin  surfaces  as  transients, 
residents,  or  pathogens. 

( 1 )  Safety.  Though  there  is  very  little 
basic  toxicological  data  available  on  the 
polymyxins,  it  can  be  stated  that  the 
acute  toxicity  of  the  several  polymyxins 
appears  to  be  similar.  Much  of  the  data 
concerning  the  toxicology  of  the  poly¬ 
myxins  have  been  detailed  in  the  mono¬ 
graph  by  Jawetz  (Ref.  1)  and  the  chapter 
by  Man  ten  (Ref.  3).  The  following  sum¬ 
mary  is  extracted  from  these  sources. 

When  administered  intravenously  to 
mice,  the  LDso  of  polymyxin  B  is  approxi¬ 
mately  6.1  mg/ kg  with  death  resulting 
in  a  few  minutes  from  respiratory  fail¬ 
ure  (Ref.  1).  In  fact,  polymyxins  are 
known  to  have  a  neuromuscular  blockage 
effect  in  models  designed  to  test  such 
systems  (Ref.  3).  When  given  by.  the 
intraperitoneal  route,  the  acute  LEho  in 
mice  is  12.1  mg/kg  and  is  82.5  mg/kg  by 
subcutaneous  injection.  Symptoms  lead¬ 
ing  to  respiratory  failure  include  weak¬ 
ness  of  limbs,  shivering,  and  convulsion, 
all  indicating  a  neurotoxic  effect  <  Ref.  1  ) . 

In  dogs,  the  intravenous  administra¬ 
tion  of  1  to  3  mg/kg  of  polymyxin  B  re¬ 
sulted  in  a  temporary  depression  of  kid¬ 
ney  function.  Doses  of  2.5  mg/kg  given 
intramuscularly  daily  for  2  to  6  weeks  in 
dogs  resulted  in  transient  depression  of 
tubular  (kidney)  function  (Ref.  1). 

Topical  application  of  polymyxin  in 
low  concentration  (0.1  percent)  ap¬ 
parently  does  not  cause  irritation  to 
mucous  membranes  or  granulating  sur¬ 
faces.  Polymyxin  is  reported  to  be  poorly 


absorbed  after  oral  administration  (Ref. 
1).  One  report  (Ref.  4)  stated  that  no 
significant  blood  or  urine  levels  could  be 
obtained  after  topical  application  to 
large  burns.  Polymyxin  blood  levels  of  15 
meg/kg  in  human  patients  have  resulted 
in  marked  nitrogen  retention.  Jawetz  and 
Coleman  (Ref.  5)  also  found  that  pa¬ 
tients  whose  serum  levels  were  between 
1  and  4  mcg/ml  showed  no  alteration  of 
nonprotein  nitrogen.  Since  the  major 
route  of  elimination  is  via  the  kidney,  it 
has  been  suggested  tha*  in  patients  with 
preexisting  impairment  of  renal  func¬ 
tion,  doses  of  1.5  mg/kg/day  or  less  may 
result  in  additional  depressed  kidney 
function. 

In  view  of  the  above  summary,  it  is  the 
judgment  of  the  Panel  that  when  poly¬ 
myxin  B  sulfate  is  applied  to  intact  skin, 
there  is  no  evidence  of  a  potential  hazard 
from  its  use.  When  polymyxin  B  sulfate 
is  applied  to  large  areas  of  broken, 
denuded,  or  diseased  skin,  there  are  less 
firm  data  on  which  to  base  a  sound 
scientific  judgment  concerning  potential 
toxicity.  In  fact,  there  is  only  the  one 
report  (Ref.  4)  that  indicated  polymyxin 
B  was  not  absorbed  to  a  significant  degree 
from  large  bum  areas. 

It  is  the  view  of  the  Panel  that  when 
polymyxin  B  sulfate  is  applied  to  small 
cuts,  abraisons,  or  burned  areas,  the 
amount  of  polymyxin  B  sulfate  that 
could  be  expected  to  be  absorbed  into 
systemic  circulation  is  far  below  the 
level  that  has  been  demonstrated  to 
cause  signs  of  toxicity  in  animals.  The 
Panel  feels  that  is  no  need  for  further 
basic  toxicological  studies  on  the  poly¬ 
myxins  when  formulations  containing 
them  are  applied  to  small  areas  of 
broken  skin.  There  would  be  concern  for 
safety  if  large  areas  of  broken  skin  were 
exposed  to  continued  medication  with 
ploymyxin  B  sulfate  and/or  if  large 
areas  of  skin  were  occluded. 

POLYMYXIN  ALLERGY 

The  Panel  has  reviewed  the  literature 
in  regard  to  the  allergenicity  of  topical 
polymyxins.  The  literature  does  not 
indicate  that  polymyxin  B  sulfate  is  a 
significant  cause  of  allergic  skin  disease. 
Members  of  the  North  American  Contact 
Dermatitis  Group,  polled  informally, 
supported  this  judgment  (Ref.  6).  While 
there  are  occasional,  Isolated  case  re¬ 
ports  of  possible  allergy  to  topical  poly¬ 
myxin  B,  the  reported  prevalence  is  so 
small  as  to  be  considered  inconsequen¬ 
tial. 

(2)  Effectiveness.  Clinical  use  of  topi¬ 
cal  preparations  containing  polymyxin 
B  as  a  single  antibiotic  has  not  been 
extensive,  with  most  reports  dating  from 
1949  to  1952  (Refs.  4  through  10). 
Polymyxin  B  sulfate  as  a  single  anti¬ 
biotic  agent  has  been  used  in  solutions, 
sprays,  creams,  ointments,  and  jelly 
bases. 

In  1949  Pulaski  et  al.  (Ref.  7)  in  a 
preliminary,  uncontrolled  report  indi¬ 
cated  that  polymyxin  B,  1.0  percent  in 
salt  solution  or  carbowax  base,  was  ef¬ 
fective  in  eradicating  Pseudomonas 
aeruginosa  from  infected  granulating 
wounds  if  devitalized  tissue  were  not 


present.  In  1951  Jackson  et  al.  (Ref.  4) 
used  polymyxin  E  in  a  controlled  study 
to  treat  bums  infected  with  Pseu¬ 
domonas.  Alternate  patients  received 
therapy  consisting  of  combinations  of 
polymyxin  E  cream  0.1  percent  and 
polymyxin  E  spray  solution  0.1  percent 
or  placebo  cream  and  placebo  spray. 
Polymyxin  E  significantly  decreased  the 
number  of  positive  culture  sites  after  3 
to  7  days.  In  the  same  study,  prophylac¬ 
tic  use  of  polymyxin  spray  and  cream 
on  patients  in  bum  wards  resulted  in 
marked  reduction  of  new  Pseudomonas 
infections,  with  infection  developing  in 
only  7  percent  of  polymyxin  treated 
patients  in  contrast  to  24  percent  of 
control  patients.  Use  of  polymyxin  also 
resulted  in  fewer  skin  graft  failures  and 
shortened  healing  times  of  skin  grafts  by 
approximately  3  weeks.  It  was  concluded 
by  the  authors  that  polmyxin  0.1  percent 
in  cream  base  or  spray  can  protect  most 
bums  against  infection  by  Pseudomonas 
(Ref.  4).  No  mention  was  made  of  using 
polymyxin  in  an  ointment  base,  which 
is  the  only  form  in  which  polymyxin  is 
currently  marketed  OTC. 

In  1952  Jawetz  and  Coleman  (Ref.  5) 
used  polymyxin  solution  0.5-1.0  mg/ml 
to  treat  nine  cases  of  surgical  wound  in¬ 
fections  and  four  cases  of  chronic  otitis 
media  (infected  ears).  Continuous  wet 
dressings  and  frequent  instillation  of 
polymyxin  solution  into  wounds  or  ears 
inflamed  with  Pseudomonas  resulted  in 
prompt  healing  in  most  cases.  While  this 
study  seemed  promising,  it  had  no  con¬ 
trols  and  only  a  very  small  number  of 
cases.  No  mention  was  made  of  using 
polymyxin  in  either  ointment  or  cream 
base. 

In  1952  Gastineau  and  Florestano 
(Ref.  9)  used  polymyxin  ointment  con¬ 
taining  8,000  units  per  gm  of  base  ex¬ 
perimentally  In  rabbits  to  treat  1.5  centi¬ 
meter-circular  wounds  infected  with 
either  single  cultures  of  Proteus,  Pseudo¬ 
monas,  Staphylococcus  aureus,  or  B- 
hemolytic  streptococci,  or  mixed  cultures 
of  Pseudomonas  and  Staphylococcus  au¬ 
reus.  The  ointment  eradicated  Proteus 
and  Pseudomonas  but  not  staphylococci 
or  streptococci.  When  polymyxin  was 
combined  with  bacitracin  400  units  per 
gm  of  ointment  base,  all  bacteria  ap¬ 
peared  to  be  removed  from  the  wounds. 
No  wounds  were  treated  with  ointment 
bftsc  n.lonc 

In  1961  Mulla  (Ref.  10)  in  a  double- 
blinded  controlled  study  attempted  to 
evaluate  the  effectiveness  of  topical  poly¬ 
myxin  jelly  in  preventing  urinary  tract 
infections  associated  with  bladder  cathe¬ 
terization.  Either  control  jelly  or  poly¬ 
myxin  jelly  containing  5,000  units  of 
polymyxin  per  gm  of  base  was  applied  to 
the  urethra  and  catheter  tip  prior  to 
catheterization,  and  every  6  hours  while 
the  catheter  was  in  place.  Although  few¬ 
er  cases  of  bladder  infection  and  bacteria 
in  the  urine  occurred  in  the  polymyxin- 
treated  group  than  in  the  control  group, 
the  difference  was  not  significant.  The 
study  considered  only  polymyxin  in  jelly 
base,  which  is  not  available  commer¬ 
cially,  and  is  not  considered  relevant  by 
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the  Panel  for  evaluation  of  currently 
used  OTC  topical  antibiotics. 

(3)  Dosage.  Topical  ointment  dosage, 
for  both  adults  and  children,  should  be 
4.000  to  5,000  units  of  polymyxin  B  per 
gm  of  finished  ointment  dosage  form 
when  used  In  combination.  The  amount 
applied  should  be  sufficient  to  cover  the 
affected  area  with  a  thin  layer,  not  more 
than  0.5  gm  (an  amount  equal  to  the 
surface  area  of  the  tip  of  a  finger) ,  1  to 
3  times  daily  with  no  maximum  daily 
dosage. 

(4)  Labeling.  The  Panel  recommends 
the  Category  I  labeling  for  skin  wound 
antibiotic  Ingredients.  (See  part  IV. 
paragraph  B.l.  above — Category  I  Label¬ 
ing.) 

(5)  Evaluation.  The  Panel  concludes 
that  polymyxin  B  requires  controlled 
clinical  evaluation  to  establish  prophy¬ 
lactic  and  therapeutic  effectiveness. 
Polymyxin  B  sulfate  appears  to  be  a  safe 
antibiotic  for  OTC  use,  with  no  evidence 
that  toxicity  would  result  from  use  of 
polymyxin  products  on  small  wounds. 
The  Panel  further  concludes  that  poly¬ 
myxin  B  surfate  should  never  be  used 
as  the  sole  active  ingredient  of  a  topical 
antibiotic  product  since  its  spectrum  of 
activity  la  limited  to  gram -negative  bac¬ 
teria  not  frequently  found  in  superficial 
skin  Infections.  The  Panel  urges  that 
further  investigative  work  on  polymyxin 
B  sulfate  be  undertaken  to  show  effec¬ 
tiveness  when  In  a  combination  product. 
If  such  prophylactic  and/or  therapeutic 
effectiveness  of  polymyxin  B  Is  demon¬ 
strated  In  controlled  clinical  trials  In¬ 
volving  minor  skin  wounds,  polymyxin  B 
sulfate  should  be  reclassified  as  Cate¬ 
gory  I. 
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e.  Tetracyclines  ( chlortetracycline  hy¬ 
drochloride,  oxy tetracycline  hydrochlor¬ 
ide,  tetracycline  hydrochloride ).  The 
Panel  concludes  that  while  the  tetra¬ 
cyclines  are  safe  in  the  concentrations 
used  as  a  skin  wound  antibiotic  for  ap¬ 
plication  on  small  areas  of  the  body, 
there  are  insufficient  effectiveness  data 
to  permit  final  classification  as  skin 
wound  antibiotics. 

The  first  of  the  tetracyclines  was  dis¬ 
covered  in  1948.  A  series  of  antibiotics 
isolated  from  Streptomyces  species  have 
been  referred  to  as  the  tetracyclines  or 
the  tetracycline  group.  This  refers  to 
their  chemical  structure  consisting  of 
four,  six-membered  (cyclic)  rings  having 
slight  modifications  on  the  rings  with 
chloro-  or  oxy-groupings.  Thus  the 
names  tetracycline,  chlortetracycline 
and  oxy  tetracycline  have  been  developed. 
The  change  or  loss  of  the  groupings  can 
modify  their  chemical  activity  and  their 
antibiotic  activity. 

They  are  yellow,  crystalline,  ampho¬ 
teric  chemicals.  Chlortetracycline  is  very 
unstable  at  alkaline  or  neutral  pH, 
while  oxytetracycline  and  tetracycline 
are  both  stable.  Chlortetracycline  ac¬ 
tivity  is  lost  overnight  in  broth  at  pH 
7.4.  All  of  these  antibiotics  have  a  broad 
spectrum  activity  against  gram-positive 
and  gram -negative  organisms  Rickettsia, 
Chlamydia,  Treponema,  and  Mycobac¬ 
terium.  The  higher  fungi  are  resistent 
except  that  Actinomyces  show  suscep¬ 
tibility.  Chlortetracycline  Is  most  active 
against  the  gram-positive  cocci.  Oxy¬ 
tetracycline  shows  some  activity  against 
Pseudomonas  and  Proteus.  Resistance 
has  developed  in  the  coliforms,  staphy¬ 
lococci,  streptococci,  peneumococci,  and 
the  gas-gangrene  Clostridia. 

Chemically,  there  are  minor  variations 
in  their  basic  structures  and  they  can  be 
further  modified,  for  example,  to  Increase 
solubility.  Stability  varies  among  mem¬ 
bers  of  the  group. 

They  are  considered  bacteriostatic  and 
their  mode  of  action  Is  interference  with 
protein  synthesis  in  bacterial  cells  (Ref. 
1).  Specifically,  they  Inhibit  metabolism 
by  blocking  attachment  of  aminoacyl 
transfer  RNA  to  ribosomes.  The  tetracy¬ 
clines  are  also  active  chelating  com¬ 
pounds.  forming  unions  with  divalent 
and  trivalent  cations,  and  can  thereby 
Interfere  with  enzymes  that  require  such 
cations  as  cofactors.  They  activity  also 
appears  to  interfere  with  the  phosphoryl¬ 
ation  of  glucose. 

A  wide  antibacterial  spectrum  is  dem¬ 
onstrated  by  all  of  the  analogues  and 
Includes  activity  against  many  gram¬ 
positive  and  gram-negative  organisms. 
They  are  active  against  the  B-hemolytic 
streptococci,  Escherichia  coli,  meningo¬ 
cocci  and  gonococci  and  Hemophilus  spe¬ 
cies.  However,  most  Proteus  and  Pseu¬ 
domonas  species  are  resistant. 

Resistance  to  these  antibiotics  has 
been  reported  in  many  strains  of  staphy¬ 
lococci  and  streptococci  and  a  few  strains 


of  pneumococci,  salmonellae,  shigellae, 
and  Escherichia  coli.  It  often  develops 
rapidly  in  organisms  of  the  Klebsiella / 
Aerobacter,  Enterobacter  group  and  Es¬ 
cherichia  coli.  Cross-resistance  is  usually 
complete,  but  there  are  some  exceptions. 

(1)  Safety.  When  the  tetracyclines  are 
administered  orally  or  parenterally  in 
large  doses,  local  tissue  Irritation  may 
occur  (Ref.  1).  Thrombophlebitis  may 
occur  if  a  single  vein  Is  used  for  repeated 
infusions  (Ref.  1).  Large  intravenous  in¬ 
fusions  of  tetracycline  have  induced  liver 
damage,  which  is  believed  to  result  from 
serum  levels  of  tetracycline  exceeding  16 
meg  ml  «Ref.  2>.  Liver  damage  is  a  spe¬ 
cial  hazard  in  pregnant  women  following 
large  oral  or  parenteral  doses. 

Systemic  tetracycline  therapy  when 
administered  to  pregnant  women  or  chil¬ 
dren  may  result  in  yellowish  brown  dis¬ 
coloration  of  the  children's  teeth.  Sever¬ 
ity  of  the  discoloration  increases  with 
increased  dosage  and  prolonged  admin¬ 
istration  (Ref.  1). 

In  view  of  the  long  history  of  oral  ad¬ 
ministration  of  tetracycline  to  millions  of 
patients  for  conditions  such  as  acne  vul¬ 
garis,  upper  respiratory  infections,  and 
other  infectious  diseases  with  minimal 
toxicity  or  side  effects,  the  Panel  con¬ 
cludes  that  no  toxicological  hazards 
would  result  from  topical  application  of 
tetracycline  hydrochloride  to  small 
wounds,  abrasions,  burn  or  skin  infec¬ 
tions.  Therefore,  further  toxicological 
examination  of  tetracycline  hydrochlor¬ 
ide  is  unnecessary. 

TETRACYCLINE  ALLERGY 

Tetracyclines  applied  to  the  skin  have 
been  considered  harmless,  based  on  the 
scarcity  of  reports  of  induced  eczematous 
reaction  of  either  the  primary  irritant 
or  sensitization  type.  Occasional  cases  of 
contact  dermatitis  of  the  mouth  from  use 
of  tetracycline  lozenges  have  been  re¬ 
ported,  possibly  induced  by  coloring  or 
flavoring  agents  (Ref.  3).  Transitory 
yellowish  discoloration  of  the  tongue  has 
also  occurred  following  systemic  tetra¬ 
cycline  therapy,  but  this  is  not  an  allergic 
reaction. 

Cases  o!  allergic  contact  dermatitis 
following  use  of  topical  tetracycline 
creams  or  ointments  may  result  from 
sensitivity  to  parabens  or  other  preserva¬ 
tives,  or  to  azo  dyes,  rather  than  to  the 
tetracycline  itself.  Dohn  in  1960  (Ref.  4> 
comprehensively  discussed  the  problem 
of  contact  dermatitis  from  topically  ap¬ 
plied  tetracycline.  A  more  recent  paper 
by  Bojs  and  Moller  (Ref.  5)  reports 
three  cases  of  sensitivity  to  topical  tet¬ 
racycline  with  cross  reactions  between 
oxytetracycline,  tetracycline,  and  meth- 
acycline.  With  only  a  few  reports  avail¬ 
able  for  review,  even  after  many  years  of 
consumer  use,  the  Panel  concluded  that 
allergic  sensitization  to  topically  applied 
tetracycline  is  not  a  significant  problem. 

(2)  Effectiveness.  Tetracycline  oint¬ 
ments  were  used  extensively  in  uncon¬ 
trolled  clinical  trials  during  the  early 
1950's.  Three  tines  of  tetracycline  oint¬ 
ments  were  evaluated:  Chlortetracycline 
hydrochloride  ointment,  oxytetracycline 
hydrochloride  ointment,  and  tetracycline 
hydrochloride  ointment.  In  each  olnt- 
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ment  the  concentration  of  tetracycline 
was  3  percent. 

( i  t  Chlortetracycline  hydrochloride. 
The  use  of  chlortetracycline  hydrochlo¬ 
ride  ointment  in  over  900  patients  is 
documented  in  9  papers  appearing  be¬ 
tween  1950  and  1952  (Refs.  6  through 
14).  Robinson  and  Robinson  (Ref.  6) 
treated  304  patients  with  a  wide  variety 
of  primary  skin  infections  and  second¬ 
arily  infected  skin  diseases.  Good  results 
were  reported  in  270  patients,  including 
59  cases  of  impetigo,  which  cleared  in  3 
to  21  days.  No  cultures  or  controls  were 
included  in  this  study.  In  1952  Sawicky 
et  al.  <Ref.  7)  briefly  reported  treat¬ 
ment  of  170  similar  cases.  Although  all 
impetigo  cases  cleared  within  7  days, 
improvement  occurred  in  less  than  50 
percent  of  all  other  cases  treated.  No 
cultures  or  controls  were  included  in  the 
report.  Solomons  (Ref.  8)  in  1951  treated 
144  patients,  with  good  results  in  116 
patients,  including  53  of  55  cases  of 
impetigo.  Although  many  cultures  were 
performed  in  this  study,  no  controls 
were  included  and  the  numbers  of  each 
type  of  infection  treated  were  too  small 
for  statistical  analysis.  Jordon  (Ref.  9) 
in  1952  reported  treatment  of  143  cases 
of  impetigo,  ecthyma,  folliculitis,  and 
external  ear  infection  with  chlortetracy- 
cyline  ointment.  Good  results  occurred 
in  129  patients,  including  78  of  81  cases 
of  impetigo  which  healed  in  an  average 
time  of  6  days.  No  cultures  or  controls 
were  included  in  this  study.  In  1950  Hol¬ 
lander  and  Hardy  (Ref.  10)  used  chlor¬ 
tetracycline  ointment  to  treat  79  cases  of 
skin  infection,  with  good  results  in  60 
patients.  They  also  treated  57  minor  sur¬ 
gical  wounds  prophylactically  with 
chlortetracycline  ointment,  with  good 
healing  in  all  cases.  No  cultures  or  con¬ 
trols  were  included  in  the  report.  Also 
in  1950,  Siegel  and  Schantz  (Ref.  13) 
treated  50  patients  with  various  acute 
and  chronic  skin  infections.  Results  were 
good  in  40  cases,  including  10  cases  of 
impetigo,  and  moderate  in  9  cases.  No 
cultures  or  controls  were  included. 

In  1951  and  1952  chlortetracycline 
ointment  was  used  to  treat  tropical 
ulcers  in  Africa  by  Ampofo  and  Findlay 
(Ref.  ID  and  Lasbrey  (Ref.  12).  These 
ulcers  contained  many  types  of  micro¬ 
organisms,  including  spirochetes,  fusi¬ 
form  bacilli,  and  cocci.  Most  ulcers 
became  less  painful  within  48  hours,  and 
many  ulcers  completely  healed  within  2 
weeks.  Frequent  cultures  revealed  dis¬ 
appearance  of  organisms  from  ulcers  in 
3  to  5  days.  These  two  studies  stood  out 
as  the  only  reports  using  chlortetra¬ 
cycline  onitment  in  which  cultures  were 
consistently  performed.  However,  no 
controls  were  included  in  either  report. 
A  single  case  report  of  sycosis  vulgaris 
(beard  folliculitis)  by  Saunders  (Ref. 
14)  included  a  culture  positive  for 
Staphylococcus  aureus,  with  dramatic 
clearing  of  facial  pustules  previously  un¬ 
responsive  to  treatment.  However,  no 
control  medication  was  included  in  the 
study,  and  one  case  cannot  be  regarded 
as  statistically  significant. 

(ii)  Oxytetracycline  hydrochloride. 
Oxytetracycline  hydrochloride  ointment 


was  used  to  treat  over  2,600  patients  be¬ 
tween  1951  and  1955,  as  reported  in  six 
papers  (Refs.  15  through  20).  In  a  very 
small,  uncontrolled  study  in  1952  Am¬ 
pofo  (Ref.  15)  treated  six  tropical  ulcers 
of  the  legs  and  feet  with  healing  of  all 
ulcers  in  an  average  time  of  4  weeks.  In 
a  much  larger  study  in  1953,  Wright  and 
Tschan  (Ref.  16)  treated  391  patients 
having  superficial  infections  with  oxyte¬ 
tracycline  ointment.  Good  results  oc¬ 
curred  in  310  patients,  including  82  of  90 
cases  of  impetigo,  which  cleared  within 
7  days.  In  the  same  study,  healing  with¬ 
out  infection  occurred  in  244  cases  of 
postoperative  minor  skin  wounds  treated 
prophylactically  with  oxytetracycline 
ointment.  No  cultures  or  controls  were 
included  in  this  study. 

In  1952  Reiss  (Ref.  17)  used  oxytetra¬ 
cycline  ointment  to  treat  55  patients 
with  assorted  skin  infections.  Good 
results  were  reported  for  impetigo  and 
beard  folliculitis,  but  not  for  external 
ear  infections.  In  five  paired-comparison 
studies  on  the  face  involving  three  cases 
of  facial  impetigo  and  two  cases  of  beard 
folliculitis,  the  side  treated  with  oxyte¬ 
tracycline  ointment  improved  somewhat 
faster  than  the  opposite  side  treated  with 
either  iodochlorhydroxyquin  or  am- 
moniated  mercury  ointments.  Although 
these  controlled  studies  were  attempted, 
their  number  was  too  small  to  be  signi¬ 
ficant  and  no  attempt  was  made  to 
compare  the  effect  of  oxytetracycline 
ointment  to  the  ointment  base  alone. 

Robinson  et  al.  (Ref.  18)  in  1953  re¬ 
ported  the  use  of  oxytetracycline  oint¬ 
ment  in  728  patients  with  various  skin 
infections  and  secondarily  infected  skin 
diseases.  Results  were  reported  as  good 
in  291  and  moderate  in  228  cases.  Im¬ 
petigo  cleared  in  3  to  12  days  in  105  of 
122  cases.  No  cultures  or  controls  were 
included  in  this  study.  In  1955  Robinson 
(Ref.  19)  reported  a  similar  study  with 
1,016  patients  with  various  skin  infec¬ 
tions  with  good  results  in  489  patients, 
including  165  of  191  impetigo  cases. 
Moderate  improvement  was  noted  in  an 
additional  379  cases.  No  cultures  or  con¬ 
trols  were  included  in  the  report. 

With  the  exception  of  the  Ampofo 
study  (Ref.  15),  no  bacterial  cultures 
were  documented  in  the  above  large  clin¬ 
ical  studies.  Controls  were  also  lacking 
with  the  exception  of  the  paired-compar¬ 
ison  studies  attempted  in  five  patients  by 
Reiss  (Ref.  17).  In  1951  Reiss  and  Pu¬ 
laski  <Ref.  20*  performed  the  only  study 
with  oxytetracycline  ointment  which  was 
double  blinded  and 'well  controlled.  Us¬ 
ing  hospitalized  patients  with  granulat¬ 
ing  wounds  produced  by  penetrating  mis¬ 
siles,  the  effect  of  oxytetracycline  hydro¬ 
chloride  ointment  on  healing  was  com¬ 
pared  with  that  of  colored  petrolatum. 
In  30  wounds  treated  with  oxytetracy¬ 
cline  hydrochloride  ointment,  susceptible 
organisms  were  eliminated  in  24  to  72 
hours,  whereas  in  20  control  wounds 
treated  with  petrolatum  the  bacterial 
flora  was  unchanged.  Although  no  objec¬ 
tive  appraisal  of  healing  time  was  given, 
no  subjective  difference  in  healing  time 
was  observed  between  the  2  groups, 
despite  elimination  of  pathogenic  bac¬ 


teria  in  only  one  group.  The  conclusion  of 
the  authors  was  that  contamination  of 
granulating  wounds  with  common 
pathogenic  bacteria  did  not  significantly 
delay  wound  repair.  The  Panel  concludes 
that  this  carefully  controlled  study  raises 
doubts  about  the  effectiveness  of  oxytet¬ 
racycline  ointment  compared  to  the  oint¬ 
ment  base  alone.  The  study  also  raises 
questions  about  the  significance  of  the 
bacterial  loads  with  particular  reference 
to  the  numbers  in  relation  to  superficial 
wound  repair.  Although  bacteria  were 
apparently  eliminated  by  the  antibiotic 
ointment,  healing  time  of  the  wound  was 
obviously  not  shortened. 

(iii)  Tetracycline  hydrochloride.  The 
use  of  tetracycline  hydrochloride  oint¬ 
ment  was  documented  mainly  in  1955  in 
studies  by  Welsh  and  Ede  (Ref.  21)  and 
Robinson  et  al.  (Ref.  22) .  Welsh  and  Ede 
reported  complete  clearing  of  various 
pyodermas  in  156  of  160  patients  with 
various  skin  infections.  However,  their 
results  were  difficult  to  interpret  due  to 
concurrent  treatment  with  other  agents 
such  as  systemic  antibiotics  and  radiation 
therapy.  No  cultures  or  controls  were  in¬ 
cluded  in  the  study.  Robinson  et  al.  (Ref. 
22)  treated  923  patients  with  various 
skin  infections  with  good  results  in  421 
and  moderate  results  in  343  patients.  Al¬ 
though  cultures  were  performed  in  100 
cases,  no  controls  were  included.  In  a 
small  study  an  investigator  (Ref.  23  > 
treated  13  cases  of  chronic  beard  follicu¬ 
litis  with  tetracycline  ointment,  with  im¬ 
provement  of  all  cases  in  3  to  7  days. 
When  treatment  was  stopped,  the  disease 
promptly  recurred.  No  cultures  or  con¬ 
trols  were  included  in  the  study. 

(3)  Dosage.  Topical  ointment  dosage, 
for  both  adults  and  children,  should  be 
not  less  than  1  mg  of  chlortetracycline 
hydrochloride  per  gm  of  finished  dos¬ 
age  form,  and  not  less  than  15  mg 
of  tetracycline  hydrochloride  per  gm 
of  finished  ointment  dosage  form.  The 
amount  applied  should  be  sufficient  to 
cover  the  affected  area  with  a  thin  layer, 
not  more  than  0.5  gm  (an  amount  equal 
to  the  surface  of  the  tip  of  a  finger),  1 
to  3  times  daily  with  no  maximum  daily 
dosage. 

(4)  Labeling.  The  Panel  recommends 
the  Category  I  labeling  for  skin  wound 
antibiotic  ingredients.  (See  part  IV. 
paragraph  B.l.  below — Category  I  La¬ 
beling.  ) 

(5)  Evaluation.  In  summary,  the  Panel 
concludes  that  tetracycline  hydrochlor¬ 
ide  requires  controlled  clinical  evaluation 
to  establish  prophylactic  and  therapeutic 
effectiveness.  Tetracycline  hydrochloride 
appears  to  be  a  safe  antibiotic  for  OTC 
use,  with  no  evidence  of  either  toxicity 
or  sensitization  hazards  resulting  from 
use  on  small  areas  of  infected  skin. 

Some  evidence  based  on  clinical  im¬ 
pressions  presented  above  suggests  that 
tetracycline  hydrochloride  ointment  may 
be  helpful  in  treating  superficial  skin  in¬ 
fections.  However,  no  controlled  studies 
with  statistically  significant  numbers  of 
cases  were  presented  to  the  Panel  show¬ 
ing  that  tetracycline  hydrochloride  oint¬ 
ment  was  therapeutically  superior  to  its 
ointment  base  alone  in  treating  super¬ 
ficial  skin  infections.  The  only  well- 
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controlled,  double-blinded  study  by 
Reiss  and  Pulaski  (Ref.  30)  suggested 
that  tetracycline  hydrochloride  ointment 
and  ointment  base  alone  (petrolatum) 
were  of  equal  therapeutic  effectiveness 
when  applied  to  granulating  wounds. 

The  Panel  concludes  that  If  controlled 
studies  indicate  that  tetracycline  hydro¬ 
chloride  ointment  Is  more  effective  than 
ointment  base  alone  In  preventing  and 
treating  Infections  In  superficial  skin 
wounds,  tetracycline  hydrochloride 
should  be  reclassified  as  Category  L  The 
Panel  would  also  encourage  controlled 
studies  with  the  dosage  forms  such  as 
creams  for  possible  Category  I  status. 
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V.  Products  Combining  Multiple 
Topical  Antibiotic  Ingredients 

A  GENERAL  DISCUSSION 

1.  Regulations,  a.  The  Panel  requested 
an  Industry  task  force  to  survey  all  the 
available  literature  dealing  with  effec¬ 
tiveness  of  topical  antibiotics.  This  group 
not  only  assembled  such  data,  but  In 
addition,  presented  very  helpful  sum¬ 
maries.  This  data  has  since  been  pub¬ 
lished  (Ref.  1). 

b.  The  Panel  has  followed  the  OTC 
drug  review  regulation  (21  CFR  330.10(a) 
(4)(iv))  which  states: 

An  OTC  drug  may  combine  two  or  more 
safe  and  effective  active  Ingredients  and 
may  be  generally  recognized  as  safe  and 
effective  when  each  active  ingredient  makee 
a  contribution  to  the  claimed  effect (s) ;  when 
combining  of  the  active  Ingredients  does 
not  decrease  the  safety  or  effectiveness  of  any 
of  the  Individual  active  Ingredients;  and 
when  the  combination,  when  used  under  ade¬ 
quate  direction  for  use  and  warnings  against 
unsafe  use,  provides  rational  concurrent 
therapy  for  a  significant  proportion  of  the 
target  population. 

c.  The  Panel  concludes  that,  as  a  gen¬ 
eral  principle,  the  fewer  the  Ingredients, 
the  safer  and  more  rational  the  therapy. 
The  Panel  also  concludes  that  the  Inter¬ 
ests  of  the  consumer  are  best  served  by 
exposing  the  user  of  OTC  drugs  to  the 
fewest  Ingredients  possible  at  the  lowest 
possible  dosage  regimen  consistent  with 
a  satisfactory  level  of  effectiveness. 

d.  The  Panel  concludes  that  OTC  drugs 
should  contain  only  such  inactive  In¬ 
gredients  as  are  necessary  for  pharma¬ 
ceutical  formulation.  These  Inactive  In¬ 
gredients  should  be  clearly  stated  on  the 
label  as  inactive  ingredients. 
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2.  Requirement  of  significant  contribu¬ 
tion.  The  Panel  has  determined  that 
each  claimed  active  ingredient  In  the 
combination  must  make  a  significant 
contribution  to  the  claimed  effect.  The 
only  rationale  for  the  combination  of 
antibiotic  Ingredients  for  topical  appli¬ 
cation  Is  to  significantly  broaden  the  an¬ 
timicrobial  spectrum  or  compensate  for 


difference  In  resistance.  The  Panel  con¬ 
cluded  that  where  a  combination  prod¬ 
uct  is  to  be  permitted,  as  discussed  be¬ 
low,  It  Is  sufficient  to  demonstrate  in 
well -controlled  In  vitro  studies  that  each 
of  the  Ingredients  makes  a  significant 
contribution  toward  broadening  the  an¬ 
timicrobial  spectrum.  The  Panel  recog¬ 
nizes  that  adequate  technology  does  not 
exist  at  this  time  for  establishing  the 
optimal  concentration  of  antibiotic  in  a 
topical  preparation.  However,  it  is  desir¬ 
able  that  attention  be  directed  toward 
such  a  goal. 

3.  Single  active  ingredients.  It  is  an 
established  medical  principle  to  give 
only  those  medications,  preferably  as 
single  entitles,  necessary  for  the 
safe  and  effective  treatment  of  the  pa¬ 
tient.  This  principle  applies  equally  to 
self-medication.  To  add  needlessly  to  the 
patient’s  medication  Increases  the  risk 
of  adverse  reactions.  However,  because 
many  of  the  antibiotics  reviewed  have 
limited  antimicrobial  spectra,  there  is 
often  a  legitimate  need  for  these  claims 
of  products  to  combine  topical  antibiotic 
Ingredients  to  broaden  the  spectrum. 
However,  these  combinations  must  be 
within  certain  limits  to  be  discussed 
below. 

4.  Active  ingredients  not  reviewed  by 
the  Panel.  Each  claimed  active  antibi¬ 
otic  ingredient  in  a  combination  product 
must  be  an  ingredient  that  has  been  re¬ 
viewed  by  the  Panel.  If  a  product  con¬ 
tains  an  active  antibiotic  Ingredient  that 
has  not  been  reviewed  by  the  Panel  and 
consequently  not  found  In  this  docu¬ 
ment,  such  Ingredient  Is  automatically 
classified  as  a  Category  n  Ingredient; 
1.8.,  It  Is  not  generally  recognized  as 
safe  and/or  effective.  Appropriate  ani¬ 
mal  and  human  testing, and  prior  ap¬ 
proval  by  PDA  Is  required  before  a  prod¬ 
uct  containing  such  an  antibiotic  ingre¬ 
dient  may  be  marketed. 

5.  Antibiotic  ingredients  combined  with 
nonantibiotics.  If  a  product  contains  a 
generally  recognized  safe  and  effective 
antibiotic  Ingredient  (Category  I) ,  it 
may  be  combined  with  nonantibiotic  in¬ 
gredients  provided: 

a.  The  antibiotic  ingredient  remains 
generally  recognized  as  safe  and  effec¬ 
tive. 

b.  The  nonantibiotic  Ingredient  has 
been  determined  to  be  generally  recog¬ 
nized  as  safe  and  effective  by  the  appro¬ 
priate  OTC  drug  advisory  panel. 

c.  'Hie  labeling  Indicates  the  intended 
pharmacologic  effect's)  of  all  active  in¬ 
gredients. 

d.  The  combination  provides  rational 
concurrent  therapy  for  a  significant  por¬ 
tion  of  the  target  population. 

No  combinations  of  antibiotics  and 
nonantibiotics  were  submitted  or  re¬ 
viewed  by  the  Panel.  However,  it  is  en¬ 
tirely  conceivable  that  certain  nonanti- 
blotlc  Ingredients  such  as  corticosteroids, 
judged  by  another  Panel  to  be  generally 
recognized  as  safe  and  effective  (Cate¬ 
gory  I),  could  be  combined  with  topical 
antibiotics.  While  such  a  combination 
would  have  to  be  properly  evaluated.  It 
would  be  rational  for  the  purpose  of  re¬ 
ducing  signs  of  Inflammation.  However, 
the  Panel  considers  the  combining  of  an- 
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tibiotic  and  nonantibiotic  Ingredients  to 
be  irrational  and  without  scientific  basis 
and  merely  for  the  purpose  of  marketing 
advantage,  particularly  if  the  combina¬ 
tion  might  result  in  a  potentially  serious 
health  hazard.  For  example,  combina¬ 
tions  of  antibiotics  with  local  anesthetics 
(particularly  those  with  a  similar  chem¬ 
ical  structure  to  benzocaine)  would  not 
be  safe  or  rational  because  these  ingred¬ 
ients  might  mask  symptoms  of  a  worsen¬ 
ing  infection  due  to  a  pathogen’s  resist¬ 
ance  to  a  particular  topical  antibiotic. 
Without  pain  because  of  action  of  a  lo¬ 
cal  anesthetic,  the  patient  would  be 
lulled  into  a  false  sense  of  security,  be¬ 
lieving  the  wound  was  healing  when  in 
fact  the  infection  was  actually  spreading. 

6.  Antibiotic  ingredient  combined  with 
not  more  than  two  other  antibiotic  in¬ 
gredients.  A  Category  I  antibiotic  Ingre¬ 
dient  can  be  combined  with  not  more 
than  two  other  Category  I  antibiotics 
provided: 

a.  The  antibiotic  ingredients  all  re¬ 
main  generally  recognized  as  safe  and 
effective. 

b.  The  combination  provides  rational 
concurrent  therapy  for  a  significant  por¬ 
tion  of  the  target  population.  The  Panel 
believes  that  if  the  addition  of  a  second 
or  third  topical  antibiotic  ingredient  to 
the  product  significantly  Increases  the 
antimicrobial  spectrum  of  the  combina¬ 
tion  product,  then  the  new  ingredients 
have  contributed  to  the  combination.  In 
addition,  the  increased  antimicrobial 
spectrum  must  be  relevant  to  the  in¬ 
tended  claim. 

Conversely,  if  the  addition  of  the  sec¬ 
ond  or  third  antibiotic  to  a  combination 
does  not  significantly  increase  the  spec¬ 
trum,  or  the  Increased  antimicrobial 
spectrum  has  no  relevance  to  the  in¬ 
tended  claim,  then  those  Ingredients  can¬ 
not  be  considered  to  have  contributed  to 
the  combination.  An  example  of  the  lat¬ 
ter  situation  might  occur  if  the  addition 
of  the  second  or  third  antibiotic  ex¬ 
panded  the  combination's  antimicrobial 
spectrum,  but  there  was  little  likelihood 
the  new  microorganisms  Intended  to  be 
killed  would  be  found  either  in  the  nor¬ 
mal  microbial  flora  of  the  skin  or  in  the 
microbial  flora  of  small  wounds. 

7.  Review  of  submitted  combination 
products.  The  Panel  considered  only 
those  combination  products  submitted 
pursuant  to  the  notice  published  in  the 
Federal  Register  of  September  7,  1973 
(38  FR  24391)  and  certain  other  possible 
combinations  based  on  the  antimicro¬ 
bial  spectrum  of  single  ingredients.  The 
Panel  recognizes  that  other  combina¬ 
tion  products  may  be  in  the  marketplace, 
but  it  has  either  no  knowledge  of  such 
products  or  insufficient  data  with  respect 
to  such  products  to  make  a  reasonable 
judgment  of  safety  and/or  effectiveness. 

Acordingly,  the  Panel  recommends 
that  any  new  combination,  or  any  pres¬ 
ently  marketed  combination  not  submit¬ 
ted  to  this  Panel,  be  evaluated  through 
the  new  drug  procedures  or  be  the  sub¬ 
ject  of  an  appropriate  petition  to  the 
Commissioner  to  review  or  amend  the 
OTC  topical  antibiotic  monograph. 
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B.  CLASSIFICATION  OF  COMBINATION 
PRODUCTS 

1.  Criteria  for  determining  Category 

I  combination  products.  To  qualify  as  a 
Category  I  combination  product,  l.e., 
one  that  is  generally  recognized  as  safe 
and  effective  and  not  misbranded,  each 
of  the  following  conditions  must  be  met: 

a.  Each  active  antibiotic  and  claim  in 
the  combination  product  is  Category  I, 
as  set  forth  elsewhere  in  this  document 
for  single  topical  antibiotic  ingredients 
and  claims. 

b.  The  active  antibiotic  ingredients 
are  combined  on  the  basis  of  broadening 
the  relevant  antimicrobial  spectrum. 
(The  Panel  wishes  to  reemphasize  its 
previous  conclusion  that  the  narrow 
antimicrobial  spectrum  of  polymyxin 
makes  it  imperative  that  this  ingredient 
only  be  used  in  combination  with  at  least 
one  other  antibiotic  ingredient.) 

2.  Combinations  allowable  as  Category 
I.  Based  on  the  combinations  submitted 
and  discussed  below  in  this  document, 
and  the  above  criteria  for  Category  I 
combinations,  the  Panel  places  all  pres¬ 
ently  marketed  combinations  of  the  fol¬ 
lowing  topical  antibiotic  Ingredients  in 
Category  I:  a.  Skin  wound  protectant. 
(1)  Bacitracin  combined  with  polymyxin. 

(ii)  Any  one  tetracycline  (chlortetra- 
cycline  hydrochloride,  oxytetracycline 
hydrochloride,  tetracycline  hydrochlo¬ 
ride)  combined  with  polymyxin. 

b.  Skin  wound  antibiotic. '  (None 
listed.) 

3.  Criteria  for  determining  Category 

II  combination  products.  A  combination 
is  classified  by  the  Panel  as  a  Category  n 
product  if  any  one  of  the  following  apply : 

a.  A  combination  is  Category  II  if  a 
Category  n  antibiotic  or  nonantibiotic 
ingredient  or  labeling  is  present  in  the 
combination. 

b.  The  combination  contains  anti¬ 
biotics  with  Identical  or  very  similar 
antimicrobial  spectrums. 

c.  The  combination  contains  more 
than  three  antibiotic  Ingredients. 

There  were  no  combinations  submitted 
to  the  Panel  which  meet  the  above 
criteria  for  Category  n  classification. 

4.  Criteria  for  determining  Category 

III  combination  products.  A  combination 
product  is  classified  as  a  Category  III 
combination  if  any  of  the  following 
apply :  a.  The  Category  III  ingredient  or 
labeling  is  present  in  a  combination 
product  containing  no  Category  n  in¬ 
gredient  or  labeling,  and 

b.  Except  for  skin  wound  protectants, 
the  combination  contains  antibiotic  in¬ 
gredients  which  have  different  spectra, 
and  which  together  significantly  broaden 
the  antimicrobial  spectrum  in  a  manner 
that  is  relevant  to  the  intended  claim. 

5.  Combinations  allowable  as  Category 
III.  Based  on  the  above  criteria  and  the 
combinations  submitted  and  previously 
discussed  in  this  document,  the  Panel 
places  all  combinations  with  any  of  the 
following  ingredients  in  Category  III :  a. 
Skin  wound  protectant  and  skin  wound 
antibiotic:  (i)  Combinations  of  neomy¬ 
cin,  polymyxin,  and  bacitracin. 

(ii)  Bacitracin  combined  with  neomy¬ 
cin. 


b.  Skin  wound  antibiotics  only:  <i> 
Bacitracin  combined  with  polymyxin. 

(ii)  Any  one  tetracycline  (chlortetra- 
cycline  hydrochloride,  oxytetracycline 
hydrochloride,  tetracycline  hydrochlo¬ 
ride)  combined  with  polymyxin. 

(iii)  Gramicidin  D  combined  with 
neomycin.  ♦ 

c.  In  addition,  based  upon  significantly 
broadening  the  antimicrobial  spectrum, 
the  following  combinations  of  active 
antibiotic  ingredients,  not  now  marketed, 
are  considered  by  the  Panel  to  be 
rational : 

(i)  Bacitracin  combined  with  any  one 
tetracycline  (chlortetracycline  hydro¬ 
chloride.  oxytetracycline  hydrochloride, 
tetracycline  hydrochloride) . 

(ii)  Polymyxin  combined  with  grami¬ 
cidin  D. 

(iii)  Any  one  tetracycline  (chlortetra¬ 
cycline  hydrochloride,  oxytetracycline 
hydrochloride,  tetracycline  hydrochlo¬ 
ride)  combined  with  gramicidin  D. 

d.  Further,  the  Panel  agrees  that 
should  the  criteria  for  combining  topical 
antibiotic  ingredients  set  forth  above  be 
met,  all  of  these  ingredients  could  be 
combined,  if  the  total  number  of  ingredi¬ 
ents  does  not  exceed  three. 

e.  Further,  there  may  be  a  number  of 
other  effective  antibiotics  for  topical  use 
which  have  been  abandoned  for  systemic 
use  because  of  potential  toxicity  which 
may,  if  investigated,  add  other  combina¬ 
tions  to  this  list. 

f.  Because  a  significant  amount  of 
data  was  submitted  on  the  combinations 
set  forth  in  paragraphs  a  and  b  of  this 
section,  the  Panel  believes  these  data 
should  be  revised  in  some  detail  as  dis¬ 
cussed  below  in  section  6. 

6.  Combinations  of  active  ingredients. 
a.  Neomycin-polymyxin-bacitracin.  Top¬ 
ical  antibiotic  products  containing  com¬ 
binations  of  neomycin,  bacitracin,  and 
polymyxin  have  been  used  in  the  form 
of  ointments,  sprays,  powders,  and  solu¬ 
tion.  In  general,  they  are  most  widely 
used  in  the  treatment  of  skin  infections, 
bums,  surgical  wounds,  and  intravenous 
cutdown  sites.  Reports  documenting  use 
of  these  preparations  began  appearing  in 
the  mid-1950’s  and  have  continued  to 
appear  until  the  present  time. 

Antibiotic  ointments  containing  neo¬ 
mycin  sulfate  5  mg,  zinc  bacitracin  400 
units,  and  polymyxin  B  5,000  units  per 
gm,  have  been  used  to  treat  various  pri¬ 
mary  and  secondary  skin  infections.  In 
1956  Panacclo  (Ref.  1)  used  such  treat¬ 
ment  in  61  patients  with  various  skin 
infections  with  results  being  good  in  37, 
moderate  in  14,  and  poor  in  10.  No  cul¬ 
tures  or  controls  were  included  in  the 
report.  Also  in  1956  Stubenrauch  et  al. 
(Ref.  2>  treated  113  cases  of  assorted 
skin  infections  with  neomycin-polymyx¬ 
in-bacitracin  ointment  with  clearing  of 
all  lesions  in  2  to  20  days.  In  25  control 
cases  treated  with  hydrocarbon  base 
alone,  only  4  cases  cleared.  However,  con¬ 
trol  ointment  base  was  not  used  in  a  dou¬ 
ble-blinded  or  randomized  manner,  and 
the  21  patients  who  did  not  immediately 
respond  favorably  to  the  ointment  base 
alone  were  switched  to  neomycin-poly¬ 
myxin-bacitracin  ointment  after  2  to  5 
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days.  The  Panel  concludes  that  this  was 
not  an  adequately  controlled  study.  In 
1059  Noojln  et  al.  (Ref.  3)  treated  55 
patients  with  skin  Infections  with  neo- 
mycln-polymyxln-bacltracin  ointment. 
Results  were  reported  as  good  In  39  and 
poor  In  16.  No  cultures  or  controls  were 
included  In  the  report. 

In  contrast  to  earlier  uncontrolled  or 
inadequately  controlled  studies,  Pace  In 
1971  <Ref.  4)  In  an  unpublished  double- 
blinded,  controlled  study  compared  neo¬ 
mycin-polymyxin-bacitracin  ointment 
and  placebo  ointment  In  the  treatment 
of  Impetigo.  In  30  patients,  paired  lesions 
of  Impetigo  were  graded  according  to 
size,  redness,  crust,  oozing,  and  pain. 
Lesions  were  then  culture  and  cleansed 
prior  to  treatment  and  were  later  recul¬ 
tured  after  2,  3,  and  7  days  of  treatment. 
One  lesion  of  the  pair  on  each  patient 
was  treated  with  the  antibiotic  ointment 
while  the  other  lesion  was  treated  with 
placebo  ointment  base.  No  significant 
difference  was  found  between  the  two 
groups  In  either  appearance  of  the 
lesions  or  In  bacterial  cultures.  Inad¬ 
equate  antibiotic  release  from  the  oint¬ 
ment  base  was  postulated  by  the  author 
as  a  possible  reason  for  the  lack  of  su¬ 
perior  results  with  the  antibiotic  oint¬ 
ment. 

Pour  double-blinded,  controlled  studies 
between  1965  and  1970  document  the 
use  of  neomycin-polymyxln-bacltracln 
ointment  on  Intravenous  catheter  sites 
(Refs.  5  through  8) .  In  each  study  anti¬ 
biotic  or  placebo  ointment  was  applied  to 
puncture  or  cutdown  sites  after  Initial 
catheter  Insertion,  and  then  reapplied 
once  every  1  to  2  days  after  residual 
ointment  had  been  removed.  After  cathe¬ 
ter  removal,  the  distal  tip  of  each  cathe¬ 
ter  was  cut  off  and  cultured.  In  1965 
Moran  et  al.  (Ref.  5)  applied  antibiotic 
ointment  to  venous  cutdown  sites  to  see 
If  phlebitis  and  septicemia  resulting  from 
Infected  Intravenous  catheters  could  be 
reduced.  Application  of  antibiotic  oint¬ 
ment  to  38  cutdown  sites  was  associated 
with  bacterial  colonization  on  only  18 
percent  of  catheter  tips,  compared  to 
63  percent  of  catheter  tips  from  11  un¬ 
treated  sites,  and  78  percent  of  catheter 
tips  from  40  sites  treated  with  placebo 
ointment.  Septicemia  (blood  borne  in¬ 
fection)  did  not  develop  In  any  patients 
treated  with  antibiotic  ointment,  In  con¬ 
trast  to  2  cases  In  untreated  controls  and 
5  cases  in  patients  treated  with  placebo 
ointment.  Phlebitis  (localized  inflama- 
tion  of  the  vein)  occurred  In  only  37  per¬ 
cent  of  patients  treated  with  antibiotic 
ointment,  li.  contrast  to  57  percent  of 
control  patients.  The  authors  concluded 
that  neomycin  -  polymyxin  -  bacitracin 
ointment  was  helpful  in  preventing  in¬ 
fections  resulting  from  cutdown  treat¬ 
ment.  In  1970  Levy  et  al.  (Ref.  6)  reached 
the  same  conclusion  in  a  similar  study 
oi  cultures  from  1 62  percutaneous  venous 
catheters  left  In  place  longer  than  48 
hours.  Results  showed  positive  cultures 
from  only  12  percent  of  49  catheters 
treated  with  neomycin-polymyxin -baci¬ 
tracin  ointment,  in  contrast  to  30  percent 
of  62  untreated  catheters  and  29  percent 


of  51  catheters  treated  with  placebo  oint¬ 
ment.  The  predominant  organism  cul¬ 
tured  from  all  catheters  was  Staphylo¬ 
coccus  aureus,  but  the  number  at  or¬ 
ganisms  cultured  was  greatly  decreased 
in  the  antibiotic  ointment  group.  How¬ 
ever,  Candida  albicans  was  cultured  from 
2  catheters  In  the  antibiotic  ointment 
group.  Although  this  study  was  designed 
as  a  double-blinded,  controlled  trial,  one 
of  the  Investigators  knew  the  code  and 
allocated  subjects,  so  that  the  experi¬ 
ment  was  actually  unblinded  at  the  be¬ 
ginning.  Results  showed  a  statistically 
nonsignificant  difference  In  colonization, 
but  In  favor  of  the  antibiotic  ointment. 

In  1969  Norden  (Ref.  7)  and  Z Inner  et 
al.  (Ref.  8)  In  separate  studies  concluded 
that  antibiotic  ointment  does  not  de¬ 
crease  the  overall  Incidence  of  bacterial 
colonization  In  catheter  tips,  but  may  of¬ 
fer  protection  against  certain  pathogenic 
organisms  if  catheters  are  left  In  place 
longer  than  72  hours.  Norden  (Ref.  7)  In 
a  randomized,  double-blinded,  controlled 
study  cultured  409  percutaneous  cathe¬ 
ter  tips  and  found  a  bacterial  coloniza¬ 
tion  rate  of  12  percent  In  201  catheters 
from  antibiotic -treated  sites  and  31  per¬ 
cent  of  207  catheters  from  sites  treated 
with  placebo  ointment.  Pathogenic  bac¬ 
teria,  however,  were  found  In  4  per¬ 
cent  of  catheters  In  each  group.  It 
catheters  were  left  in  place  longer 
than  4  days,  pathogens  were  found  on 
8  percent  of  catheters,  whereas  If 
catheters  were  removed  before  being 
In  place  for  4  days,  only  2  percent 
of  catheters  were  Infected.  Zinner  et  al. 
(Ref.  8)  cultured  436  percutaneous  ve¬ 
nous  catheters  In  a  double -blinded,  con¬ 
trolled  study.  Catheter  tips  were  found  to 
be  colonized  with  bacteria  In  29  percent 
of  210  patients  treated  with  antibiotic 
ointment  and  34  percent  of  226  patients 
treated  with  placebo  ointment.  Although 
there  was  no  significant  difference  In  the 
overall  rate  of  colonization  between  the 
two  groups,  pathogens  such  as  Staphylo¬ 
coccus  aureus  and  gram-negative  rods 
were  greatly  reduced  on  antibiotic- 
treated  catheters,  occurring  In  only  11 
percent  of  antibiotic-treated  catheters 
compared  to  25  percent  of  controls 
treated  with  placebo  ointment.  Candida 
albicans,  however,  was  found  In  6  per¬ 
cent  of  antibiotic -treated  catheters  but 
in  no  placebo-treated  catheters,  and  was 
felt  to  pose  a  potential  danger  of  septice¬ 
mia  In  antibiotic-treated  patients.  Ap¬ 
proximately  30  percent  of  microorgan¬ 
isms  cultured  were  resistant  to  the  neo¬ 
mycin-polymyxin-bacitracin  ointfnent. 
The  development  of  phlebitis  was  not  ap¬ 
parently  influenced  by  the  presence  of 
antibiotic  ointment,  and  also  did  not  cor¬ 
relate  with  the  presence  of  bacteria  on 
the  catheter  tip.  The  incidence  of  phle¬ 
bitis  increased  as  catheters  were  left  In 
place  longer  than  72  hours,  so  that  early 
removal  of  venous  catheters  was  con¬ 
cluded  to  be  the  most  Important  factor 
in  decreasing  the  risk  of  infection. 

In  1962  Hildebrandt  et  al.  (Ref.  9> 
lubricated  urinary  catheters  with  neomy¬ 
cin-polymyxin-bacitracin  ointment  in  an 
effort  to  reduce  urinary  infection  (bac- 
teriuria)  following  catheterization  in  pa¬ 


tients  undergoing  gynecologic  surgery. 
Patients  were  eatheterlzed  In  the  operat¬ 
ing  room  prior  to  surgery  and  the  result¬ 
ing  urine  was  cultured.  Postoperative 
urine  cultures  were  taken  24  to  192  hours 
after  surgery.  Antibiotic  ointment  was 
applied  only  to  catheters  used  In  alter¬ 
nate  patients,  while  control  patients  were 
left  untreated.  Antibiotic  ointment  sig¬ 
nificantly  reduced  the  Incidence  of  bac¬ 
terial  found  In  the  urine,  with  only  6.7 
percent  of  15  patients  with  repeated 
short  catheterizations  having  bacteriu- 
ria  after  topical  antibiotic  use  compared 
to  36.4  percent  In  22  controls.  With  pro¬ 
longed  indwelling  catheterization,  100 
percent  of  control  patients  but  only  54 
percent  of  antibiotic-treated  cases  had 
bacteriurla,  although  the  number  of  cases 
was  too  small  to  be  significant.  It  was 
concluded  by  the  authors  that  antibiotic 
ointment  helped  reduce  Infection  asso¬ 
ciated  with  single  rapid  catheterizations, 
but  probably  did  not  help  prevent  Infec¬ 
tion  associated  with  prolonged  indwell¬ 
ing  catheters. 

In  1972  and  1973  Bush  and  Stone 
(Refs.  10  and  11)  reported  the  use  of 
neomycin  -  polymyxin  -  bac  i  trac  in  oint¬ 
ment  and  cream  In  treatment  of  major 
burns  on  burn  wards  to  prevent  infection 
with  Pseudomonas  organisms  resistant 
to  gentamicin.  Following  debridement 
and  cleansing  of  burns,  topical  antibiotic 
cream  or  ointment  was  applied  under 
absorbent  pressure  dressings,  which  were 
changed  periodically  under  general 
anesthesia.  From  1969  to  1971,  among 
204  children  with  extensive  burns  treated 
with  neomycin-polymyxin-bacitracin 
cream  or  ointment,  2.0  percent  died  of 
pseudomonal  sepsis.  This  was  compared 
with  earlier  bum  mortality  rates  of  1.9 
percent  among  623  children  using  topical 
gentamicin  between  1964  and  1969,  and 
14.4  percent  mortality  among  791  chil¬ 
dren  using  topical  nltrofurazone  from 
1958  to  1964.  No  control  ointments  were 
used  during  the  treatment  period  with 
neomycin-polymyxin-bacitracin.  The 
cream  base  was  postulated  to  be  more 
effective  than  the  ointment  base,  possibly 
enabling  better  absorption  of  antibiotic 
Into  the  bum  wound.  However,  no  at¬ 
tempt  was  made  in  the  report  to  separate 
results  using  cream  or  ointment.  Both 
cream  and  ointment  forms  were  con¬ 
cluded  to  be  effective  In  preventing  and 
treating  infections  of  burn  wounds. 

In  1962,  Lowbury,  et  al.  (Ref.  12)  used 
antibiotic  aerosol  sprays  containing  neo¬ 
mycin-polymyxin-bacitracin  to  treat 
burns  in  22  patients.  Control  patients  re¬ 
ceived  either  no  treatment  (24  patients) 
or  topical  treatment  with  penicillin 
powder  (24  patients).  Results,  based  on 
daily  bacterial  cultures  from  burns, 
showed  that  bacterial  growth  was  effec¬ 
tively  suppressed  In  47  percent  of  bums 
treated  with  antibiotic  spray,  compared 
to  only  9  percent  of  untreated  controls 
and  12  percent  of  patients  treated  with 
penicillin  powder.  The  antibiotic  spray 
suppressed  staphylococci,  conforms,  and 
Pseudomonas,  which  remained  conunon 
in  the  other  two  groups.  The  antibiotic 
spray  was  concluded  by  the  authors  to 
significantly  suppress  bacterial  infection 
in  bums.  No  attempt  was  made  to  make 
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the  study  double -blinded  or  to  treat 
burns  with  the  aerosol  spray  alone. 

In  1963  Lubowe  (Re.  13)  used  anti¬ 
biotic  spray  containing  neomycin-poly- 
mycin-baeitracin  to  treat  various  pri¬ 
mary  and  secondary  skin  infections  in 
51  patients.  Results  were  reported  as 
good  in  42  and  poor  in  9  patients.  No 
cultures  or  controls  were  included  in  the 
study  in  1967  Mack  and  Cantrell  (Ref. 
14)  in  a  very  small  double -blinded,  con¬ 
trolled  study  evaluated  the  effectiveness 
of  antibiotic  sprays  in  reducing  infec¬ 
tions  and  healing  time  in  superficial 
granulating  wounds.  Cultures  of  20  in¬ 
fected  wounds  were  taken  prior  to  treat¬ 
ment  and  then  10  days  after  treatment 
had  begun.  Use  of  the  antibiotic  spray 
for  10  days  resulted  in  8  of  11  initially 
infected  wounds  having  negative  cul¬ 
tures,  in  contrast  to  2  of  9  initially  in¬ 
fected  wounds  having  negative  cul¬ 
tures  following  treatment  with  aerosol 
propellant  alone.  This  difference  was 
statistically  significant  and  led  the  au¬ 
thors  to  conclude  that  the  antibiotic 
spray  was  highly  effective  in  eliminating 
bacterial  infection  from  wounds.  How¬ 
ever,  there  was  no  statistically  signifi¬ 
cant  difference  in  wound  healing  times 
between  the  two  groups. 

In  1970  Purssey  (Ref.  15)  reported  the 
treatment  of  153  minor  surgical  wounds 
with  neomycin  -  polymyxin  -  bacitracin 
spray  following  excision  of  skin  lesions, 
but  prior  to  suturing.  An  additional  127 
similar  wounds  were  not  treated  with  the 
spray  during  the  same  period.  All  wounds 
were  examined  7  to  10  days  later  at  the 
time  of  suture  removal,  and  cultures 
were  taken  of  any  wound  which  appeared 
to  be  infected.  Results  showed  that  5.9 
percent  of  wounds  treated  with  the  anti¬ 
biotic  spray  were  infected,  in  contrast  to 
17.3  percent  of  wounds  which  were  in¬ 
fected  in  untreated  controls.  All  infected 
wounds  contained  Staphylococcus  aureus, 
and  significantly  more  infected  wounds 
occurred  on  the  trunk  and  limbs  than  on 
the  face  and  neck.  The  author  concluded 
that  the  antibiotic  spray  dramatically  de¬ 
creased  the  number  of  postoperative  in¬ 
fections  In  the  treated  group.  Although 
this  study  was  controlled,  patients  were 
not  allocated  in  a  randomized  fashion 
and  no  attempt  was  made  to  double¬ 
blind  the  study  by  treating  control 
wounds  with  a  placebo  spray. 

In  1969  Helsterkamp  et  al.  (Ref.  16) 
tested  the  effectiveness  of  neomycin- 
polymyxin-bacitracin  spray  in  prevent¬ 
ing  inflection  in  war  wounds  of  the  ex¬ 
tremities  in  Vietnamese  soldiers.  After 
wound  cultures  were  taken,  and  within 
1-6  hours  after  wounding,  a  single  spray 
of  antibiotic  was  applied  to  each  wound. 
Wounds  were  then  debrlded  at  a  later 
time  during  the  initial  24  hours 
after  wounds,  and  patients  were 
monitored  until  their  wounds  were 
completely  healed.  Control  patients  re¬ 
ceived  either  no  spray  at  all  or  treatment 
with  oxy  tetracycline  spray.  Results 
showed  that  39  percent  of  28  control 
wounds  which  were  not  treated  with  any 
antibiotic  spray  developed  infection.  In 
contrast,  16.3  percent  of  86  wounds 
treated  with  tetracycline  spray  became 


infected,  as  did  16.7  percent  of  12  wounds 
treated  with  neomycin-polymyxin - 
bacitracin  spray.  The  authors  concluded 
that  topical  antibiotic  sprays,  if.  used 
early,  can  reduce  the  incidence  of  in¬ 
fection  in  war  wounds,  as  the  infection 
rate  in  the  control  group  was  2  Vfe  times 
as  great  as  in  the  group  treated  with 
topical  antibiotics.  However,  the  sample 
size  of  the  group  treated  with  neomycin- 
polymyxin -bacitracin  spray  (12  pa¬ 
tients)  is  too  small  to  permit  conclusions 
of  statistical  significance. 

In  1968  Matsumoto  et  al.  (Ref.  17> 
studied  simulated  combat  wounds  which 
were  produced  in  rabbits,  comparing 
wound  treatment  using  several  types  of 
topical  antibiotic  sprays.  Antibiotic  spray 
was  applied  15  minutes  after  contami¬ 
nated  soil  was  rubbed  into  wounds  ini¬ 
tially  produced  with  multiple  deep  inci¬ 
sions  into  the  thigh  muscles.  Results 
showed  that  oxytetracycline  in  myristate 
spray  was  much  superior  to  all  other 
sprays  used,  including  oxytetracycline  in 
sesame  oil  spray  and  neomycin -poly¬ 
myxin-bacitracin  in  either  myristate  or 
sesame  oil  sprays.  Oxytetracycline  in 
myristate  spray  reduced  mortality  to  3 
percent,  in  contrast  to  a  78  percent  mor¬ 
tality  with  neomycin-polymyxin-baci¬ 
tracin  in  myristate  spray. 

Neomycin-polymyxin-bacitracin  spray 
has  been  used  extensively  to  treat  major 
surgical  wounds  in  an  effort  to  prevent 
postoperative  wound  infections.  In  1961 
Forbes  (Ref.  18)  reported  a  survey  of 
staphylococcal  wound  infections  which 
developed  over  a  4-year  period  among 
6,419  major  operations.  This  was  a  be- 
fore-and-after  prospective  cross-over 
study  in  which  antibiotic  spray  was  used 
for  a  period  and  then  stopped,  with  inci¬ 
dence  rates  of  wound  infection  computed 
for  each  period.  During  the  4-year  pe¬ 
riod,  the  overall  wound  infection  rate 
was  3.3  percent,  but  the  yearly  infection 
rates  declined  progressively  from  6.7  per¬ 
cent  in  1957  to  1.8  percent  in  1960  as  use 
of  the  antibiotic  powder  spray  increased. 
The  use  of  the  antibiotic  spray  was  en¬ 
couraged,  but  not  required  during  the 
study,  and  gradually  increased  through¬ 
out  the  treatment  period.  During  a  2- 
month  control  period  in  1960,  the  use  of 
all  antibiotic  sprays  was  banned  In  the 
operating  room,  with  the  result  that  the 
infection  rate  rose  to  over  6  percent. 
When  spraying  of  wounds  with  antibiotic 
was  resumed,  the  monthly  infection  rates 
dropped  sharply  to  levels  of  0.1  to  2  per¬ 
cent,  identical  to  levels  in  the  previous 
6  months.  The  overall  infection  rate  in 
wounds  treated  with  antibiotic  spray  was 
2.0  percent,  whereas  the  infection  rate 
in  unsprayed  wounds  was  4.3  percent. 
The  author  concluded  that  the  antibiotic 
spray  could  both  protect  individual  pa¬ 
tients  from  wound  infection  and  also 
help  reduce  the  overall  infection  rate  in 
surgical  wounds.  The  Panel  concluded 
that  although  there  was  a  tendency  to¬ 
wards  reduction  in  infections  during  the 
periods  in  which  antibiotic  sprays  were 
used,  the  differences  in  infection  rates 
computed  for  each  period  were  too  small 
to  be  highly  significant. 


In  1965  Fielding  et  al.  (Ref.  19)  re¬ 
ported  a  controlled  study  performed  over 
a  7-month  period  in  which  approximately 
half  of  all  surgical  wounds  were  treated 
with  neomycin-polymyxin-bacitracin 
spray  during  wound  closure.  The  spray 
was  used  only  on  certain  days,  which 
were  allocated  to  different  parts  of  the 
week  as  the  study  progressed  in  an  ef¬ 
fort  to  randomize  patient  selection.  Con¬ 
trol  patients  received  no  spray  treat¬ 
ment.  Results  showed  that  among  480 
clean  wounds,  infection  occurred  in  3.8 
percent  of  untreated  wounds  and  0.9  per¬ 
cent  of  wounds  treated  with  antibiotic 
spray,  a  difference  in  infection  rates 
which  is  only  slightly  statistically  signifi¬ 
cant.  In  371  dirty  or  potentially  infected 
wounds,  infection  occurred  in  16.1  per¬ 
cent  of  untreated  wounds  and  12.8  per¬ 
cent  of  antibiotic-treated  wounds,  a  dif¬ 
ference  which  is  not  statistically  signifi¬ 
cant.  The  authors  concluded  that  pro¬ 
phylactic  treatment  of  surgical  wounds 
with  topical  antibiotic  spray  could  not  be 
recommended  except  in  dirty  wounds 
with  a  potentially  high  risk  of  wound 
infection.  The  Panel  concluded  that  the 
study  was  performed  in  a  rather  loose 
and  unsupervised  manner,  as  suggested 
in  the  report,  and  that  the  positive  re¬ 
sults  achieved  in  clean  wounds  should  be 
interpreted  with  great  caution. 

In  1971  Jackson  et  al.  (Ref.  20)  con¬ 
cluded  that  neomycin-polymyxin-baci¬ 
tracin  spray  will  not  prevent  a  majority 
of  postoperative  wound  infections. 
Wounds  to  be  treated  with  antibiotic 
spray  were  chosen  randomly  by  spinning 
a  coin.  Among  704  operations,  340 
wounds  served  as  untreated  controls.  In 
the  control  groups,  14.3  percent  of 
wounds  became  infected,  whereas  in  the 
group  treated  with  antibiotic  spray,  10.9 
percent  of  wounds  became  infected.  In¬ 
fection  occurred  in  5  percent  of  clean 
wounds,  11.5  percent  of  potentially  con¬ 
taminated  wounds,  and  42.1  percent  of 
contaminated  wounds.  Although  there 
was  a  slightly  lower  incidence  of  infec¬ 
tion  in  the  group  sprayed  with  antibi¬ 
otic,  the  difference  in  infection  rates  be¬ 
tween  the  two  groups  was  not  statistical¬ 
ly  significant. 

Pour  recent  reports  describe  the  use  of 
neomycin-polymyxin-bacitracin  spray  in 
the  management  of  contaminated  sur¬ 
gical  wounds  following  emergency  ab¬ 
dominal  surgery  (Refs.  21  through  24). 
In  1972  Stone  and  Hester  (Ref.  21) 
reported  experience  with  neomycin- 
polymyxin-bacitracin  spray  in  the  man¬ 
agement  of  wounds  involving  actual  or 
possible  gastrointestinal  perforation  fol¬ 
lowing  acute  appendicitis  or  uauma  to 
the  abdomen.  Wounds  were  randomly 
assigned  to  one  of  three  treatment 
groups:  immediate  primary  closure,  de¬ 
layed  primary  closure,  and  antibiotic 
spray  followed  by  immediate  primary 
closure.  The  outcome  measure  was  the 
development  of  wound  infection  among 
265  cases  of  abdominal  incisions  contami¬ 
nated  by  bacteria.  Results  were  difficult 
to  interpret  as  percentages  were  given 
without  denominators.  Little  difference 
was  noted  between  delayed  primary  clo¬ 
sure  groups  and  antibiotic  plus  immedi- 
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ate  primary  closure  groups,  although 
both  were  much  superior  to  primary  clo¬ 
sure  alone.  However,  the  addition  of 
antibiotic  spray  significantly  decreased 
the  incidence  of  infection  in  wounds 
treated  with  immediate  primary  closure. 
Delayed  closure  without  antibiotic  spray 
also  significantly  reduced  the  infection 
rate  in  wounds,  but  wounds  often  be¬ 
came  colonized  later  with  different  bac¬ 
teria  common  in  the  hospital. 

In  1073  Stone  and  Hester  (Ref.  22)  re¬ 
ported  a  similar  study  during  a  27- 
month  period  in  1,288  children  who  un¬ 
derwent  emergency  surgery  for  treat¬ 
ment  of  penetrating  abdominal  wounds 
or  possible  intestinal  perforation.  Pa¬ 
tients  were  randomly  assigned  to  one  of 
three  treatment  groups  based  on  the  last 
digit  of  their  hospital  number,  and  were 
subsequently  treated  with  either  imme¬ 
diate  primary  closure,  delayed  primary 
closure,  or  neomycin -polymyxin-baci¬ 
tracin  spray  followed  by  immediate  pri¬ 
mary  closure.  Results  were  divided  be¬ 
tween  clean  and  contaminated  (dirty) 
wounds.  Among  clean  wounds  in  844  pa¬ 
tients,  results  showed  no  significant  dif¬ 
ference  between  the  three  treatment 
groups.  Among  444  contaminated 
wounds,  however,  Immediate  primary 
closure  alone  in  154  wounds  resulted  in 
48.7  percent  of  wounds  becoming  in¬ 
fected,  in  contrast  to  10.3  percent  of  155 
wounds  which  became  infected  using 
antibiotic  spray  prior  to  immediate  pri¬ 
mary  closure  and  15.6  percent  of  135 
wounds  which  became  infected  after  de¬ 
layed  primary  closure.  The  authors  con¬ 
cluded  that  the  topical  antibiotic  spray 
significantly  decreased  the  incidence  of 
wound  infections  in  heavily  contami¬ 
nated  abdominal  incisions.  Although  this 
study  was  randomized  and  controlled,  no 
effort  was  made  to  double-blind  it  using 
a  control  spray. 

In  1973  Gilmore  et  al.  (Ref.  23)  re¬ 
ported  a  5-month  study  in  which  ap¬ 
pendectomy  wounds  were  treated  with 
neomycin  -  polymyxin  -  bacitracin  spray 
powder  In  an  effort  to  decrease  the  num¬ 
ber  of  postoperative  wound  Infections. 
Patients  were  randomly  divided  into 
three  treatment  groups  of  84  each,  re¬ 
ceiving  primary  closure  alone,  antibiotic 
spray  prior  to  primary  closure,  or  povi¬ 
done  iodine  spray  prior  to  primary  clo¬ 
sure.  Results  showed  a  statistically  sig¬ 
nificant  reduction  in  the  number  of 
Infections  using  both  antibiotic  spray 
and  povidone  iodine  spray  when  com¬ 
pared  to  the  use  of  no  spray  at  all  In 
wounds  closed  with  primary  closure. 
While  18  percent  of  control  wounds  be¬ 
came  Infected  only  10  percent  of  anti¬ 
biotic-treated  wounds  and  8  percent  of 
povidone  iodine-treated  wounds  were  in¬ 
fected.  The  authors  concluded  that  both 
the  antibiotic  spray  powder  and  the 
povidone  iodine  spray  were  superior  to 
primary  closure  alone  for  prevention  of 
postoperative  infection  in  appendectomy 
wounds. 

An  unpublished  randomized  and  dou¬ 
ble-blinded  controlled  study  by  Seropian 
and  Reynolds  (Ref.  24)  compared  the 
use  of  neomycin-polymyxin-bacitracin 
spray  to  the  spray  aerosol  alone  in  treat¬ 


ing  256  emergency,  high  risk,  contami¬ 
nated  major  surgery  cases.  The  anti¬ 
biotic  spray  caused  a  significant  reduc¬ 
tion  in  wound  infections  with  infection 
developing  in  11.0  percent  of  127  wounds 
treated  with  aerosol  spray  alone.  No  ad¬ 
verse  reactions  were  observed  using  the 
sprays. 

In  1972  Furman  et  al.  (Ref.  25)  re¬ 
ported  the  use  of  antibiotic  solution  con¬ 
taining  neomycin-polymxin-bacitracln 
in  treating  five  patients  with  Infections 
developed  around  cardiac  pacemakers. 
After  the  localized  infections  were  cul¬ 
tured  and  debrided  the  wounds  were  irri¬ 
gated  every  hour  with  antibiotic  solution 
containing  neomycin  1  gm;  bacitracin, 
50,000  units;  and  polymyxin,  500,000 
units,  per  liter  (1)  of  normal  saline  solu¬ 
tion.  In  addition,  patients  were  treated 
with  oral  antibiotics  and  kanamycln  ir¬ 
rigation.  Infections  were  cleared  without 
removal  of  the  pacemaker  in  all  five  pa¬ 
tients,  and  the  antibiotic  solutions  was 
felt  by  the  authors  to  be  extremely  help¬ 
ful  in  the  treatment.  However,  there  were 
so  many  treatment  variables  in  the  study 
that  it  is  impossible  to  evaluate  the  role 
of  the  antibiotic  in  the  overall  treatment 
results. 

In  1963  Lamphier  and  Goldberg  (Ref. 
26)  reported  the  use  of  neomycin-poly¬ 
myxin-bacitracin  powder  in  lactose  base 
to  treat  minor  surgical  wounds  and  skin 
infections  in  356  patients.  Following 
wound  treatment  with  saline  irrigation, 
soap  cleansing,  and  debridement,  the 
antibiotic  powder  was  applied  under  a 
dressing.  Most  wounds  wire  reported  to 
have  healed  within  2  weeks,  and  the  au¬ 
thor  concluded  that  the  antibiotic 
powder  was  helpful  in  treating  minor 
surgical  wound  Infections.  However,  no 
controls  were  included  in  the  study.  In 
1963  Gray  and  Kidd  (Ref.  27)  reported 
the  use  of  neomycin-polymyxin-bacitra- 
cin  powder  in  guinea  pigs  to  treat  experi¬ 
mental  wounds  which  had  been  pur¬ 
posely  Infected.  The  powder  was 
concluded  by  the  authors  to  be  very  effec¬ 
tive  in  preventing  wound  infections 
caused  by  aerobic  bacteria.  However,  no 
attempt  was  made  to  double-blind  the 
study  by  including  treatment  with  pow¬ 
der  base  alone. 

In  summary,  the  Panel  concludes  that 
the  studies  cited  above  are  insufficient 
to  establish  clinical  effectiveness  for  the 
combination  of  neomycin,  bacitracin, 
and  polymyxin  in  topical  antibiotic  OTC 
products.  Although  several  double- 
blinded,  controlled  studies  have  been 
performed  using  the  triple  antibiotic 
combination,  they  have  mostly  involved 
treatment  of  major  surgical  wounds  or 
intravenous  cutdown  sites,  instead  of  the 
prophylaxis  or  treatment  of  superficial 
skin  infections  for  which  OTC  use  is 
designed.  An  additional  problem  with 
many  of  these  studies  Is  their  use  of 
vehicles  such  as  sprays  and  solution 
which  are  not  presently  available  for 
OTC  use,  rather  than  the  use  of  oint¬ 
ments  which  constitute  the  major  for¬ 
mulated  OTC  product  currently  avail¬ 
able.  The  Panel  is  concerned  that  the 
antibiotics  may  not  be  as  readily  released 
from  the  ointment  dosage  form  as  from 
sprays  or  solution,  and  therefore  is  not 


willing  to  accept  studies  with  these  bases 
as  proof  of  effectiveness  for  the  ointment 
dosage  form.  Most  double-blinded,  con¬ 
trolled  studies  involving  the  ointment 
dosage  form  of  neomycin- polymyxin- 
bacitracin  were  concerned  with  attempt¬ 
ing  to  prevent  infection  in  intravenous 
catherization  sites.  Results  of  these  stud¬ 
ies  are  conflicting,  with  some  authors 
concluding  that  the  triple  antibiotic 
ointment  decreases  the  number  of  bac¬ 
terial  Infections  at  the  catherization 
sites,  while  other  authors  believe  that 
the  ointment  does  not  decrease  the  over¬ 
all  incidence  of  infections  at  the  catheter 
sites.  The  only  double-blinded,  controlled 
study  with  triple  antibiotic  ointment  in¬ 
volving  treatment  of  a  superficial  skin 
infection  (Ref.  4)  suggested  that  the 
antibiotic  ointment  was  no  more  effective 
than  the  ointment  base  alone  in  the 
treatment  of  impetigo.  Opposing  this 
conclusion  is  a  large  body  of  favorable 
clinical  Impressions  (cited  above)  based 
on  uncontrolled  clinical  trials  involving 
various  superficial  skin  infections.  While 
not  wishing  to  disregard  the  clinical 
judgment  of  any  practicing  physician 
who  contributed  time  and  effort  to  both 
perform  and  report  his  studies,  the  Panel 
concludes  that  these  studies  cannot  be 
substituted  for  double-blinded,  con¬ 
trolled  clinical  trials  in  proving  clinical 
effectiveness  of  the  triple  antibiotic 
ointment. 

The  Panel  considers  that  the  combina¬ 
tion  of  neomycin,  polymyxin,  and  bacit¬ 
racin  provides  a  rational  and  broad  spec¬ 
trum  of  antibacterial  coverage  against 
both  gram-positive  and  gram-negative 
bacteria  likely  to  be  found  in  superficial 
skin  wounds.  The  Panel  concludes  that 
if  controlled  studies  show  statistically 
that  an  ointment  or  any  other  topical 
dosage  form  containing  the  triple  anti¬ 
biotic  combination  is  significantly  more 
effective  than  the  vehicle  alone  in  pre¬ 
venting  and  treating  infections  in  super¬ 
ficial  skin  wounds,  neomycin-polymyxin- 
bacitracin  should  be  reclassified  as  Cat¬ 
egory  I  as  a  skin  wound  antibiotic.  This 
decision  is  contingent  upon  neomycin 
not  being  shown  to  be  a  significant  al¬ 
lergic  sensitizer  In  the  population  at 
large,  as  outlined  earlier  in  this  docu¬ 
ment.  Category  I  status  for  this  combi¬ 
nation  as  a  skin  wound  protectant  would 
only  be  dependent  on  the  resolution  of 
the  allergic  sensitization  question. 
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b.  Bacitracin-neomycin.  Combination 
topical  antibiotics  containing  bacitracin 
and  neomycin  have  been  used  in  the 
form  of  ointments,  solutions,  and  sprays. 
Most  reports  documenting  use  of  these 
products  appeared  between  1953  and 
1966  (Refs.  1  through  8)  and  concerned 
treatment  of  pyodermas,  bums,  and 
massive  soft  tissue  injuries  as  well  as  a 
mean  of  reducing  the  number  of  Staphy¬ 
lococci  in  the  anterior  nares  of  so-called 
nasal  carriers.  An  additional  report  in 
1971  concerned  use  of  bacitracin - 
neomycin  solution  as  a  preoperative  sur¬ 
gical  scrub  preparation  (Ref.  9) . 

The  use  of  bacitracin-neomycin  oint¬ 
ment  to  treat  skin  infections  was  re¬ 
ported  in  1953,  1954,  1963,  and  1966 
(Refs.  1  through  4).  In  1953  Lubowe 
(Ref.  1)  used  bacitracin-neomycin  oint¬ 
ment  to  treat  58  patients  with  various 
skin  infections,  with  results  reported  as 
good  in  53  and  poor  in  5  cases.  No  cul¬ 
tures  or  controls  were  included  in  the 
report.  In  the  same  study  22  patients 
with  minor  skin  surgical  wounds  were 
treated  prophylactically  with  bacitracin- 
neomycin  ointment,  with  no  infections 
developing  in  any  wounds.  In  1954 
Greenhouse  and  Ryle  (Ref.  2)  treated 
53  cases  of  assorted  skin  infections  with 
bacitracin-neomycin  ointment  with 
good  results  in  47  and  poor  results  in 
6  cases.  No  cultures  or  controls  w'ere  in¬ 
cluded  in  the  report.  In  a  double- 
blihded,  controlled  study  in  1963  Burnett 
(Ref.  3)  compared  the  effectiveness  of 
systemically  administered  erythromycin 
with  topically  applied  bacitracin- 
neomycin  ointment  in  the  treatment  of 
impetigo.  Impetigo  lesions  in  70  patients 
were  cultured  and  gram-stained,  and 
then  treated  with  combinations  of  either 
erythromycin  capsules  and  placebo  oint¬ 
ment  or  placebo  capsules  and  bacitracin - 
neomycin  ointment.  The  average  time 
interval  between  initiation  of  treatment 
and  cure  was  not  significantly  different 
between  the  two  groups,  being  3.5  days 
with  erythromycin  capsules  and  3.9  days 
with  topical  bacitracin-neomycin  oint¬ 
ment.  However,  the  number  of  treatment 
failures  was  significantly  greater  in  the 
bacitracin-neomycin  ointment  group, 
with  eight  failures  compared  to  one  fail¬ 
ure  in  the  systemic  erythromycin  group. 
The  systemic  antibiotic  was  concluded  to 
be  much  more  reliable  for  treating  im¬ 
petigo  than  the  topical  antibiotic. 

In  1966  Urbach  (Ref.  4)  treated  50 
consecutive  patients  with  assorted  skin 
infections  with  topical  antibiotic  oint¬ 
ment  containing  either  bacitracin-neo¬ 
mycin  or  neomycin-polymyxin-bacitra¬ 


cin.  Cultures  of  all  lesions  before  treat¬ 
ment  revealed  Staphylococcus  aureus. 
Improvement  of  lesions  was  said  to  occur 
if  their  crusts  disappeared,  erosions 
healed,  and  Itching  vanished.  Using  these 
criteria,  there  was  no  significant  differ¬ 
ence  between  improvement  of  lesions  in 
the  two  treatment  groups  as  good  results 
occurred  in  20  of  25  cases  in  the  neomy¬ 
cin-bacitracin  group  and  18  of  25  cases 
in  the  neomycin-polymyxin-bacitracin 
group.  The  addition  of  polymyxin  to  the 
antibiotic  combination  of  bacitracin- 
neomycin  was  concluded  by  the  author  to 
yield  no  particular  advantage,  since  most 
skin  infections  are  due  to  staphylococci 
or  streptococci  which  are  not  susceptible 
to  polymyxin.  No  controls  were  included 
in  this  study. 

In  1959  a  double-blinded,  controlled 
study  by  Weinstein  (Ref,  5)  examined 
the  use  of  bacitracin-neomycin  ointment 
for  controlling  the  asymptomatic  car¬ 
riage  of  staphylococci  in  the  noses  of  all 
personnel  working  on  hospital  surgical 
services.  Over  a  12-month  period,  57 
people  were  identified  as  persistent  nasal 
carriers  of  staphylococci,  as  shown  by 
frequent  and  repeated  nose  and  throat 
cultures.  The  application  of  bacitracin- 
neomycin  ointment  to  the  anterior  nares 
of  the  nose  for  a  7-day  period  was  com¬ 
pared  to  either  no  treatment  at  all  or 
treatment  with  placebo  ointment.  Good 
results,  as  judged  by  the  presence  of  neg¬ 
ative  nose  and  throat  cultures  1  week 
after  treatment  was  discontinued,  occur¬ 
red  in  72  percent  of  39  people  treated 
with  bacitracin-neomycin  ointment,  23 
percent  of  22  people  treated  with  placebo 
ointment,  and  22  percent  of  37  people 
receiving  no  treatment.  Bacitracin-neo¬ 
mycin  ointment  was  concluded  to  be  a 
useful  topical  treatment  for  partial  con¬ 
trol  of  staphylococcal  nasal  carrier  states. 

In  1960  Games  et  al.  (Ref,  6)  used 
sprays  containing  bacitracin  and  neomy¬ 
cin  to  treat  patients  with  second  and 
third  degree  bums.  The  spray  left  a  pow¬ 
der  which  formed  a  thin  film  on  the 
wound.  No  infections  occurred  among  the 
21  patients  who  were  treated  with  baci¬ 
tracin-neomycin  spray,  with  bums  re¬ 
maining  dry  and  odorless.  However,  four 
patients  died  of  o'ther  complications.  No 
cultures  or  controls  were  included  in  this 
report.  In  1959  and  1960  bacitracin -neo¬ 
mycin  sprays  were  also  used  to  treat 
massive  experimental  wounds  made  with 
explosives  in  goats  (Refs.  7  and  8).  and 
were  felt  to  be  of  significant  benefit  in 
prolonging  survival  time.  The  Panel  con¬ 
cluded,  however,  that  these  types  of  stud¬ 
ies  were  not  relevant  to  evaluation  of  top¬ 
ical  antibiotics  for  OTC  use. 

In  1971  Saik  et  al.  (Ref.  9)  used  baci¬ 
tracin-neomycin  solution  in  70  percent 
alcohol  as  a  5  to  10  minute  presurgical 
scrub  and  compared  it  to  an  iodophor 
presurgical  scrub  solution.  In  541  “clean” 
operations  with  obvious  infection  pres¬ 
ent,  bacterial  cultures  were  taken  from 
the  skin  of  the  surgical  site  before  the 
scrub  solution  was  used,  immediately 
prior  to  surgery  and  immediately  after 
surgery.  Prolonged  bacterial  suppression 
was  found  to  occur  on  the  skin  treated 
with  the  bacitracin-neomycin  solution, 
with  significantly  lower  postoperative 
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median  counts  In  the  bacitracin -neo¬ 
mycin  treated  group  than  In  the  iodo- 
phor  group.  There  were  also  more  pre¬ 
operative  “no  growth”  bacterial  counts 
after  scrubbing  with  bacitracin-neomy¬ 
cin  solution  than  with  iodophor  solu¬ 
tion.  Although  fewer  postoperative 
wound  infections  occurred  following  the 
bacitracin-neomycin  scrub  than  with  the 
iodophor  scrub,  the  difference  was  not 
significant,  with  infections  developing  in 
2.2  percent  of  the  bacitracin-neomycin 
group  and  3.6  percent  of  the  iodophor 
group.  The  authors  concluded  that  the 
bacitracin-neomycin  scrub  solution  was 
more  effective  than  Iodophor  solution  in 
suppressing  bacteria  on  the  skin,  even 
though  there  was  no  significant  differ¬ 
ence  between  the  two  groups  in  the  num¬ 
ber  of  postoperative  wound  infections 
which  developed. 

In  summary,  the  Panel  concludes  that 
the  studies  cited  above  do  not  adequately 
establish  clinical  effectiveness  for  the 
combination  of  bacitracin  and  neomycin 
in  topical  skin  wound  antibiotic  prod¬ 
ucts.  The  only  double-blinded,  con¬ 
trolled  study  using  bacitracin-neomycin 
ointment  involved  treatment  of  nasal 
carriers  of  staphylococci,  not  the  pro¬ 
phylaxis  or  treatment  of  superficial  skin 
infections  for  which  OTC  use  of  the  com-' 
binatlon  is  designed.  The  Panel  considers 
that  the  combination  of  bacitracin  and 
neomycin  is  rational  since  it  broadens 
antibacterial  coverage  against  the  gram¬ 
positive  organisms  most  likely  to  be 
found  in  superficial  skin  wounds,  and 
also  decreases  the  likelihood  of  encoun¬ 
tering  a  bacterial  strain  resistant  to  both 
antibiotics  as  well  as  the  chance  of  de¬ 
veloping  an  infection  which  might  be  re¬ 
sistant  to  both  antibiotics.  Although  the 
combination  of  bacitracin  and  neomycin 
does  not  provide  bacterial  coverage 
against  some  of  the  gram-negative  bac¬ 
teria,  the  Panel  feels  the  potential  risks 
for  OTC  use  are  low,  since  very  few  su¬ 
perficial  skin  wounds  under  normal  cir¬ 
cumstances  become  infected  with  gram¬ 
negative  organisms.  The  Panel  concludes 
that  if  controlled  studies  show  statis¬ 
tically  that  an  ointment  or  any  other 
topical  dosage  form  containing  the  com¬ 
bination  of  bacitracin  and  neomycin  is 
significantly  more  effective  than  the  ve¬ 
hicle  base  alone  in  preventing  and  treat¬ 
ing  infections  in  superficial  skin  wounds, 
bacitracin-neomycin  should  be  reclassi¬ 
fied  as  Category  I  as  a  skin  wound  anti¬ 
biotic.  This  decision  is  contingent  upon 
neomycin  not  being  shown  to  be  a  signif¬ 
icant  allergic  sensitizer  in  the  population 
at  large,  as  outlined  earlier  in  this  docu¬ 
ment.  Category  I  status  for  this  combina¬ 
tion,  as  a  skin  wound  protectant,  would 
only  be  dependent  on  resolution  of  the 
allergic  sensitization  question. 
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c.  Bacitracin-polymyxin.  The  com¬ 
bination  of  bacitracin-polymyxin  topical 
antibiotic  was  evaluated  for  treatment 
of  various  skin  infections  in  five  un¬ 
controlled  studies  between  1952  and  1954 
(Refs.  1  through  5).  In  1954  Philip  (Ref. 
1)  treated  skin  infections  in  36  patients 
with  a  lotion  containing  500  units  of 
bacitracin  and  10,000  units  of  polymyxin 
per  ml  of  carbowax  vehicle.  Results  were 
good  in  19,  moderate  in  9,  and  poor  in 
8  cases.  No  controls  were  included  in  the 
study.  In  1952  Qastlneau  and  Flores tano 
(Ref.  2)  used  bacitracin-polymyxin  oint¬ 
ment  to  treat  147  patients  with  assorted 
skin  Infections.  Results  were  reported  as 
good  in  137,  moderate  in  9,  and  poor  in 
3  cases.  No  controls  were  included  in  the 
report.  In  1952  Graves  (Ref.  3)  reported 
the  use  of  bacitracin-polymyxin  oint¬ 
ment  in  89  cases  of  acute  and  chronic 
external  ear  Infections.  Good  results 
were  seen  in  all  cases.  No  cultures  or 
controls  were  included  in  the  study. 

In  1953  Kile  et  al.  (Ref.  4)  used  an 
ointment  containing  bacitracin  500 
units  and  polymyxin  B  10,000  units  per 
gm  to  treat  361  patients  with  various  skin 
infections.  Results  were  good  in  87, 
moderate  in  230,  and  poor  in  44  cases. 
Although  cultures  were  performed  in  78 
patients,  no  controls  were  included  in 
the  study.  The  same  ointment  was  used 
prophylactically  in  65  patients  follow¬ 
ing  various  office  minor  surgical  proce¬ 
dures,  with  prevention  of  infection  in  all 
cases  (Ref.  4) .  No  controls  were  included 
in  the  prophylactic  study.  In  1954  Pass 
and  Rattner  (Ref.  5)  used  bacitracin- 
polymyxin  ointment  to  treat  577  cases 
of  skin  infection.  Results  were  good  in 
all  cases,  but  no  controls  were  included 
in  the  report.  In  the  same  study,  no 
postoperative  infections  occurred  in  34 
cases  of  acne  planning  following  pro- 
pliylatic  use  of  the  ointment  (Ref.  5). 

In  summary,  the  Panel  concludes  that 
the  uncontrolled  studies  cited  above  do 
not  adequately  establish  clinical  ef¬ 
fectiveness  for  the  combination  of 


bacitracin  and  polymyxin  in  topical 
skin  wound  antibiotic  products.  The 
Panel  considers  that  the  combination 
of  bacitracin  and  polymyxin  is  rational 
and  provides  a  broad  spectrum  of  anti¬ 
bacterial  coverage  against  both  gram  - 
positive  and  gram-negative  bacteria 
likely  to  be  found  in  superficial  skin 
wounds.  The  Panel  concludes  that  if 
controlled  studies  show  statistically  that 
an  ointment,  lotion,  or  any  other  topical 
dosage  form  containing  the  combination 
of  bacitracin  and  polymyxin  is  signi¬ 
ficantly  more  effective  than  the  vehicle 
alone  in  preventing  and  treating  in¬ 
fections  in  superficial  skin  wounds, 
bacitracin-polymyxin  should  be  re¬ 
classified  as  Category  I  as  a  skin  wound 
antibiotic.  This  combination  is  already 
classified  as  Category  I  as  a  skin  wound 
protectant. 
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d.  Tetracycline-polymyxin.  Clinical 
use  of  topical  antibiotics  containing  the 
combination  of  tetracycline  and  poly¬ 
myxin  has  not  been  widely  reported,  with 
only  three  reports  documenting  the  use  of 
tetracycline-polmyxin  ointment  (Refs.  1, 
2,  and  3)  and  three  additional  reports 
documenting  the  use  of  tetracycline- 
polymyxin  powder.  No  controlled  studies 
have  been  reported  using  this  combina¬ 
tion. 

In  1953  and  1955  Appel  (Refs.  1  and  2) 
reported  the  use  of  oxytetracycline-poly- 
myxin  B  ointment  in  2  studies  which  in¬ 
cluded  137  and  433  patients  with  as¬ 
sorted  skin  infections.  Among  the  137 
patients,  results  were  reported  as  good  in 
82,  moderate  in  26,  and  poor  in  29.  Among 
433  patients,  results  were  good  in  392  and 
poor  in  41.  No  cultures  or  controls  were 
included  in  either  study.  Appel  (Ref.  1) 
also  reported  that  56  minor  surgical 
wounds  treated  prophylactically  with  the 
same  ointment  healed  without  evidence 
of  infection.  Again,  no  controls  were  in¬ 
cluded.  In  1955  Carsley  (Ref.  3)  treated 
75  patients  with  various  skin  infections 
using  oxytetracycline-polymyxin  oint¬ 
ment.  Results  were  good  in  54,  moderate 
in  13,  and  poor  in  8  cases.  Acute  impe¬ 
tigo  in  20  patients  was  cured  in  2  to  7 
days.  No  cultures  or  controls  were  in¬ 
cluded  in  the  report. 

In  1959  and  1962  Barefoot  (Refs.  4 
and  5)  used  oxytetracycline-polymyxin 
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powder  to  treat  5,691  and  5,500  patients 
with  assorted  skin  infections  and  post¬ 
operative  minor  surgical  wounds.  Good 
results  were  reported  in  all  patients,  but 
no  cultures  or  controls  were  included. 
In  1965  Lamphier  (Ref. 6)  used  oxytet- 
racycline-polymyxin  B  power  to  treat 
1,112  patients  with  assorted  localized 
skin  infections  or  postoperative  abdomi¬ 
nal  wounds.  Results  were  reported  as 
good  in  987,  moderate  in  98,  and  poor  in 
27.  No  cultures  or  controls  were  included 
in  the  report. 

In  summary,  the  Panel  concludes  that 
the  uncontrolled  studies  cited  above  do 
not  adequately  establish  clinical  effec¬ 
tiveness  for  the  combination  of  tetra¬ 
cycline  and  polymyxin  in  topical  skin 
wound  antibiotic  products.  The  Panel 
considers  that  the  combination  of  tetra¬ 
cycline  and  polymyxin  provides  a  ra¬ 
tional  and  broad  spectrum  of  anti¬ 
bacterial  coverage  against  both  gram¬ 
positive  and  gram-negative  bacteria 
likely  to  be  found  in  superficial  skin 
wounds.  The  Panel  concludes  that  if 
controlled  studies  show  statistically  that 
an  ointment,  powder,  or  any  other 
topical  dosage  form  of  the  combination 
of  tetracycline  and  polymyxin  is  signif¬ 
icantly  more  effective  than  the  vehicle 
alone  in  preventing  and  treating  infec¬ 
tions  in  superficial  skin  wounds,  tetra¬ 
cycline-polymyxin  should  be  reclassified 
as  Category  I  as  a  skin  wound  antibiotic. 

References 

(1)  Appel,  B.,  "Oxytetracycline-Polymyxin 
B  Ointment  in  Skin  Infections,"  Antibiotics 
and  Chemotherapy,  3:1268-1267,  1963. 

(2)  Appel,  B.,  "Oxytetracycllne  and  Poly¬ 
myxin  B.  Their  Combined  Effect  on  Pyoder- 
matlses,”  Antibiotics  Annual,  2:949-968, 
1964-65. 

(8)  Carsley,  S.  H.,  "An  Evaluation  of 
Oxytetracycllne  Combined  with  Polymyxin 
B  for  Topical  Use,"  Antibiotic  Medicine, 
1:667-669,  1966. 

(4)  Barefoot,  S.  W,  "Oxytetracycllne 
Hydrochloride-Polymyxin  B  Sulfate  Topical 
Powder,”  Archives  of  Dermatology,  79:465- 
467,  1969. 

(6)  Barefoot,  8.  W.,  "Topical  Oxytetra¬ 
cycline-Polymyxin  Further  Observations," 
Dermatology,  86:236,  1962. 

(8)  Lamphier,  T.  A.,  "Surgical  Infections 
Treated  with  Oxytetracycllne,”  Clinical 
Medicine,  72:88-92,  1966. 

e.  Gramicidin-neomycin.  Gramicidin 
D,  0.25  mg/gm  in  plasticized  hydrocar¬ 
bon  gel  base,  was  submitted  for  OTC  re¬ 
view  as  part  of  a  combination  ointment 
containing  neomycin.  The  Panel  consid¬ 
ers  that  the  combination  of  gramicidin 
D  and  neomycin  is  rational  since  it 
broadens  antibacterial  coverage  against 
the  gram-positive  organisms  most  likely 
to  be  found  in  superficial  skin  wounds, 
and  also  decreases  the  likelihood  of  en¬ 
countering  a  bacterial  strain  resistant  to 
both  antibiotics  as  well  as  the  chance  of 
developing  an  infection  that  might  be  re¬ 
sistant  to  both  antibiotics.  Although  the 
combination  of  gramicidin  D  and  neo¬ 
mycin  does  not  provide  adequate  bacte¬ 
rial  coverage  against  gram-negative  bac¬ 
teria,  the  Panel  is  not  concerned  about 
potential  risks  for  OTC  use  since  very 
few  superficial  skin  wounds  under  nor¬ 


mal  circumstances  become  infected  with 
gram-negative  organisms.  No  clinical 
studies  involving  the  use  of  the  combina¬ 
tion  of  gramicidin  D-neomycin,  either 
controlled  or  uncontrolled,  were  submit¬ 
ted  to  the  Panel  for  evaluation.  There¬ 
fore,  the  Panel  was  unable  to  evaluate 
the  clinical  effectiveness  of  this  topical 
antibiotic  combination.  The  Panel  con¬ 
cludes  that  if  controlled  studies  show 
statistically  that  an  ointment,  or  any 
other  topical  dosage  form  containing  the 
combination  of  gramicidin  D  and  neo¬ 
mycin,  is  significantly  more  effective 
than  the  vehicle  alone  in  preventing  and 
treating  infections  in  superficial  skin 
wounds,  gramicidin  D-neomycin  should 
be  reclassified  as  Category  I.  The  decision 
is  contingent  upon  neomycin  not  being 
shown  to  be  a  significant  sensitizer  in 
the  population  at  large,  as  outlined  ear¬ 
lier  in  this  document. 

C.  CONCLUSIONS  REGARDING  COMBINATIONS 

A  comprehensive  search  of  the  litera¬ 
ture  recently  published  “reveals  no  direct 
evidence  from  double-blind  controlled 
studies  that  the  application  of  combina¬ 
tions  of  antibiotics  will  reduce  the  num¬ 
ber  of  infections  of  accidentally  incurred 
minor  cuts,  burns  and  abrasions”  (Ref. 
1).  It  is  argued  that  in  vitro  studies,  in 
vivo  evidence,  and  the  positive  findings  in 
other  clinical  trials  (as,  for  example, 
surgical  wounds)  should  lead  to  the  con¬ 
clusion  that  these  agents  will  also  be  ef¬ 
fective  in  the  prophylaxis  of  infections 
of  accidentally  incurred  cuts  and  abra¬ 
sions. 

The  Panel  is  unable  to  accept  this  ar¬ 
gument  for  several  reasons.  The  evidence 
from  the  referenced  clinical  trials  is  not 
always  consistent.  Furthermore,  the  de¬ 
sign  of  many  of .  the  cited  studies  is 
deemed  less  than  adequate.  Finally,  al¬ 
though  other  studies  may  suggest  that  a 
properly  designed,  randomized,  double- 
blinded,  controlled  trial  of  combination 
antibiotic  agents  might  reduce  the  inci¬ 
dence  of  infection  of  accidentally  incur¬ 
red  minor  cuts,  wounds,  and  abrasions, 
the  proof  is  still  lacking.  However  pru¬ 
dent  scientific  judgment  does  not  permit 
the  conclusion  that  merely  arguing  their 
efficacy  by  analogy  is  sufficient. 
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D.  CRITERIA  FOR  RECLASSIFICATION  OF  CATE¬ 
GORY  in  COMBINATIONS  TO  CATEGORY  I 

COMBINATIONS. 

1.  Safety.  The  combination  must  be 
shown  to  be  safe  utilizing  the  tests  de¬ 
scribed  in  the  Guidelines  for  Evaluation 
of  Safety  described  elsewhere  in  this 
document.  (See  part  VT.  paragraph  B.l. 
below — Safety  testing.) 

2.  Effectiveness.  The  combination  must 
be  shown  to  be  effective  utilizing  the 
tests  in  Guidelines  for  Evaluation  of 
Clinical  Effectiveness  described  else¬ 
where  in  this  document.  (See  part  VI. 
paragraph  B.2.  below — Effectiveness 
testing.) 


VI.  General  Guidelines  for  Safety  and 

Effectiveness  Evaluation  of  Topical 

Antibiotics 

a.  introduction 

The  Panel  believes  it  reasonable  to 
allow  2  years  for  the  development  and 
review  of  evidence  to  permit  final  classi¬ 
fication  of  these  ingredients  and  the 
claims  made  for  them.  Marketing  need 
not  cease  during  this  time  if  adequate 
testing  is  undertaken. 

The  Panel  has  given  considerable 
thought  to  the  problem  of  how  to  demon¬ 
strate  the  safety  and  effectiveness  of 
topical  antibiotics.  The  following  guide¬ 
lines  for  demonstration  of  product 
safety  and  effectiveness  were  developed 
by  the  Panel  to  aid  evaluation  of  present 
data  and  assist  manufacturers  in  design¬ 
ing  future  studies.  The  guidelines  are  not 
meant  to  be  rigid  or  binding  protocols 
for  evaluation  of  safety  or  effectiveness, 
but  instead  attempt  to  Indicate  the  type 
of  information  judged  by  the  Panel  to  be 
essential  for  conclusive  evaluation  of 
drugs  designed  for  widespread  OTC  use 

B.  SAFETY  AND  EFFECTIVENESS  TESTING 

1.  Safety  testing,  using  both  topical 
and  systemic  methods  of  exposure  to  the 
antibiotic.  The  Panel  believes  that  safety 
testing  of  OTC  topical  antibiotic  in¬ 
gredients  must  include  application  to 
large  areas  of  damaged  skin.  Despite  the 
intended  restriction  of  their  use  to  small 
cuts  and  abrasions,  these  formulations 
have  a  history  of  use  on  larger  areas  of 
damaged  skin  such  as  diaper  rash,  heat 
rash,  leg  ulcers,  and  extensive  burns.  The 
Panel  feels  that  manufacturers  should 
realize  that  topical  OTC  antibiotics  are 
used  in  an  unsupervised  manner  and  that 
safety  testing  should  make  every  effort 
to  assure  minimal  risk  of  toxicity  to  the 
patient  despite  the  manner  of  applica¬ 
tion  to  the  skin. 

The  tests  described  below  should  be 
performed  in  an  appropriate  animal 
species  when  required  in  the  appropriate 
section(s)  for  each  specific  ingredient 
described  elsewhere  in  this  document. 

a.  Topical.  Determine  for  both  the 
antibiotic  and  the  final  formulation 
where  applicable: 

(1)  Primary  skin  irritation  following 
single  or  repeated  exposure.  Special  at¬ 
tention  should  be  paid  to  the  eyes  and 
mucous  membranes  (Ref.  1). 

<2)  Allergic  contact  dermatitis.  Any 
unusual  adverse  reactions  in  humans, 
such  as  photosensitivity  or  alterations  in 
pigmentation,  should  be  carefully  and 
fully  investigated. 

(3)  Effect  of  the  antibiotic  and  formu¬ 
lation  on  wound  healing. 

Reference 

(1)  Rovee,  D..  Transcripts  of  open  session 
of  Antimicrobial  n  Panel,  March  21,  1976 

b.  Systemic.  For  the  antibiotic  alone, 
determine  the  following:  (1)  Develop,  if 
possible,  an  adequately  sensitive  an¬ 
alytical  method  such  that  traces  in  blood 
can  be  determined. 

(2)  Determine,  if  possible,  an  LD*  in 
animals  by  at  least  two  routes  of  ad¬ 
ministration,  one  being  either  parenteral 
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or  oral.  In  determining  an  LDw,  the  mini¬ 
mum  lethal  and  the  maximum  tolerated 
blood  level  and  dose  by  that  route  should 
be  established. 

<3)  The  target  organ(s)  for  toxicity 
effects  should  be  identified  If  possible 
when  the  drug  is  administered  topically 
and  via  oral  or  parenteral  routes  in  ani¬ 
mals.  Specific  toxic  effects  in  each 
species  should  be  related  to  a  blood  con¬ 
centration  and  the  time  required  to  in¬ 
duce  that  effect.  It  is  also  expected  that 
these  toxicity  studies  should  be  con¬ 
ducted  in  a  single  species  during  a  single 
study.  Appropriate  histological  and  bio¬ 
chemical  studies  relating  to  observed 
effects  should  be  conducted. 

(4)  Degree  of  absorption  (at  least  as 
evidenced  by  blood  tests)  through  both 
intact  and  abraded  animal  skin,  using 
at  least  25  percent  of  the  total  body 
surface  as  the  size  of  the  test  area.  Both 
acute  and  subacute  exposures  should  be 
evaluated.  Tissue  distribution  studies  fol¬ 
lowing  both  topical  application  and  oral 
or  parenteral  administration  (If  evidence 
suggests  differences) ,  metabolic  fate,  and 
rates  and  route  of  excretion  should  be 
determined  if  target  organs  have  been 
found  for  toxicity. 

c.  Where  evidence  suggests  a  need, 
conduct  appropriate  teratogenicity,  mu¬ 
tagenicity,  carcinogenicity,  and  repro¬ 
duction  studies  in  animals. 

2.  Effectiveness  testing,  including  in 
vitro  tests  and  in  vivo  tests  with  animal 
models*,  human  models,  and  clinical 
studies.  The  Panel  feels  that  evaluation 
of  clinical  effectiveness  of  topical  anti¬ 
biotics  should  Include  recognition  and 
consideration  of  their  widespread  OTC 
use  for  treatment  as  well  as  prevention 
of  skin  infection.  Although  topical  anti¬ 
biotics  are  presently  labeled  only  for 
prophylactic  use  to  prevent  infection  in 
small  cuts  and  wounds,  the  Panel  sus¬ 
pects  that  consumers  use  these  products 
more  frequently  to  treat  rather  than  to 
prevent  such  Infections.  While  not  en¬ 
couraging  self-diagnosis  and  treatment 
of  infection,  the  Panel  believes  that  the 
average  consumer  can  reliably  recognize 
the  signs  of  skin  Infection  (redness, 
warmth,  tenderness,  pus)  and  should 
have  the  option  of  applying  a  safe  and 
effective  OTC  medication.  Therefore,  the 
Panel  is  willing  to  accept  a  realistic 
therapeutic  labeling  claim  for  effective¬ 
ness  in  treatment  of  minor  skin  wound 
infections,  providing  justification  for 
such  a  claim  can  be  clearly  and  con¬ 
vincingly  demonstrated  for  topical  anti¬ 
biotics  by  the  manufacturer. 

Demonstration  of  clinical  effectiveness 
must  include  proof  that  the  formulated 
topical  antibiotic  product  is  more  effec¬ 
tive  than  the  product  vehicle  alone.  Con¬ 
trolled  studies  are  required  by  the  Panel 
to  demonstrate  that  the  antibiotic  prod¬ 
uct  is  more  than  an  inert  vehicle  induc¬ 
ing  a  beneficial  placebo  effect  on  the  skin. 
The  Panel  requires  evidence  that  each 
antibiotic  is  successfully  released  from 
its  vehicle  when  applied  to  skin,  thereby 
becoming  available  to  act  on  bacteria 
within  superficial  skin  wounds. 

The  Panel  concludes  that  three  major 
areas  of  effectiveness  must  be  evaluated: 
Prophylaxis  or  prevention  of  infection; 


effectiveness  in  the  treatment  of  infec¬ 
tion,  if  claimed;  and  the  effects  on  wound 
management  and  wound  repair.  The 
Panel  recognizes  the  many  difficulties  in¬ 
herent  in  obtaining  acceptable  data  in 
all  of  these  areas.  Therefore,  the  Panel 
recommends  preliminary  well-designed 
and  well-controlled  animal  and  human 
model  studies,  followed  by  appropriate 
clinical  trials.  Such  models  should  sim¬ 
ulate  as  closely  as  possible  situations  that 
might  exist  in  actual  practice.  The  panel 
will  not  insist  on  clinical  testing  of  pro¬ 
phylactic  effectiveness  in  a  large  num¬ 
ber  of  patients,  provided  that  adequate 
model  studies  have  been  conducted  to 
indicate  prophylactic  effectiveness. 

The  following  guidelines  for  effective¬ 
ness  testing  are  not  intended  to  be  re¬ 
strictive.  but  merely  indicate  the  types 
of  data  considered  necessary: 

a.  In  vitro  testing.  Such  testing  should 
include:  (1)  Careful  technique  to  en¬ 
sure  that  antibiotic  carryover  into  the 
test  system  is  eliminated  by  proper  dilu¬ 
tion  or  inactivation. 

(2)  Determination  of  the  antimicro¬ 
bial  spectrum  of  the  antibiotic  using  both 
standard  cultures  and  recently  isolated 
strains  of  each  species. 

(3)  Determination  of  the  minimal  in¬ 
hibitory  concentration  (MIC)  of  the  an¬ 
tibiotic  under  standard  conditions 
against  standard  reference  organisms 
and  recent  clinical  isolates  from  super¬ 
ficial  infections  to  provide  updated,  rele¬ 
vant  data  on  susceptibility  of  these  cur¬ 
rent  isolates. 

b.  In  vivo  testing.  Such  testing  should 
be  designed  to  closely  approximate  clin¬ 
ical  situations  and  evaluate  Intended  la¬ 
bel  claims  for  both  prevention  and  treat¬ 
ment  of  minor  skin  wound  infections  and 
management  of  wounds.  A  well -designed 
study  should  include  proper  precautions 
to  demonstrate  the  effect  of  the  antibi¬ 
otic  itself  compared  with  the  effect  of 
the  vehicle.  Control  groups  should  re¬ 
ceive  treatment  with  inert  vehicles 
which  are  identical  in  appearance,  odor, 
and  consistency  to  the  test  material.  A 
doublebllnded  procedure  should  be  em¬ 
ployed  to  minimize  bias  in  reporting 
results.  An  appropriate  procedure  to  en¬ 
sure  random  allocation  of  subjects  to 
treatment  and  comparison  groups 
should  be  employed  (Ref.  1 ) . 

In  vivo  testing  could  include  work  with 
animal  models  and  human  models,  prior 
to  clinical  studies. 

The  Panel  recognizes  the  difficulty  In 
conducting  large-scale  prospective  clini¬ 
cal  trials.  Several  statistical  methods  to 
reduce  the  size  of  these  trials  may  be 
helpful,  such  as  use  of  sequential  designs 
to  limit  the  sample  size. 

(1)  Animal  models.  Review  of  the  cur¬ 
rent  literature  suggests  that  hamsters 
and  guinea  pigs  are  satisfactory  experi¬ 
mental  animals  in  which  to  consistently 
produce  skin  infection.  The  impetigo 
model  in  hamsters  and  the  various  guinea 
pig  surgical  wound  models  appear  to  pro¬ 
vide  reliable  test  systems  for  evaluating 
both  therapeutic  and  prophylactic  effec¬ 
tiveness  of  topical  antibiotics.  Care  must 
be  taken,  however,  in  comparing  test  re¬ 
sults  obtained  in  different  species. 


The  Panel  recommends  that  attempts 
be  made  to  standardise  the  following 
variables  in  animal  models:  (1)  Location 
of  contaminated  wounds. 

(ii)  Depth  of  incision. 

( iii >  Type  and  quantity  of  inoculum, 
(iv)  Method  of  inoculation, 
tv)  Time  between  the  inoculation  and 
treatment. 

tvi)  Method  of  culturing. 

(vii)  Technique  of  treatment. 

(viii)  Method  of  wound  closure. 

(ix)  System  of  grading  infections. 

In  working  with  prophylactic  surgical 
wound  models,  effort  should  also  be  made 
to  avoid  leaving  necrotic  tissue,  foreign 
bodies,  dead  space,  or  hematomas  which 
might  interfere  with  wound  healing. 

(2)  Human  models  for  treatment  and 
prophylaxis.  Review  of  the  current  litera¬ 
ture  and  of  unpublished  data  presented 
to  the  Panel  leads  the  Panel  to  believe 
that  a  few  satisfactory  and  safe  model 
systems  presently  exist  for  producing  ex¬ 
perimental  superficial  infection  in  hu¬ 
man  skin.  Successful  models  require  dis¬ 
ruption  of  the  uppermost  layers  of  the 
skin  through  either  cellophane  tape 
stripping  or  ammonium  hydroxide  blister 
formation.  To  ensure  safety,  a  24-hour 
lag  period  must  elapse  between  stripping 
or  blister  Induction  and  inoculation  of 
pathogenic  microorganisms  into  the 
wound,  which  is  then  followed  by  plastic 
wrap  occlusion.  The  resulting  skin  le¬ 
sions,  induced  by  Staphylococcus  aureus. 
apparently  resemble  superficial  infec¬ 
tions  produced  under  natural  conditions 
and  may  be  used  to  evaluate  possible 
therapeutic  effectiveness  of  topical 
antibiotics. 

Prophylactic  effectiveness  can  also  be 
evaluated  using  the  same  model  by  in¬ 
serting  a  topical  antibiotic  into  the  test 
system  between  the  time  of  bacterial  in¬ 
oculation  and  usual  appearance  of  clini¬ 
cal  lesions. 

A  second  model  for  testing  prophylac¬ 
tic  effectiveness  includes  the  use  of  plas- 
tlp  wrap  occlusion  on  normal  forearm 
skin  to  induce  bacterial  proliferation. 
Application  of  various  concentrations  of 
antibiotic  before,  during,  or  after  occlu¬ 
sion  helps  indicate  tire  bacteriostatic 
and  bactericidal  effectiveness  of  a  test 
product  against  both  gram -positive  and 
gram-negative  microorganisms. 

The  Panel  recognizes  that  no  single 
test  system  can  possibly  encompass  all 
therapeutic  and  prophylactic  applica¬ 
tions  for  which  OTC  topical  antibiotics 
are  designed.  Separate  protocols  will 
have  to  be  designed  to  consider  such 
variables  as  antibacterial  spectrum  and 
duration  of  antibiotic  action.  The  Panel 
concludes,  however,  that  existing  model 
test  systems  in  humans  can  be  modified 
and  controlled  in  such  a  way  that  they 
will  help  to  evaluate  specific  claims  for 
therapeutic  and  prophylactic  effective¬ 
ness  of  topical  antibiotics. 

(3)  Clinical  studies.  The  final  ap¬ 
praisal  of  topical  antibiotic  effectiveness 
must  take  place  in  a  clinical  setting  un¬ 
der  circumstances  conforming  to  actual 
circumstances  in  the  community  and 
must  conform  to  accepted  ethical  stand¬ 
ards.  Animal  and  human  models  may 
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lessen  the  need  for  extensive,  time-con¬ 
suming,  expensive  clinical  trials  on 
agents  that  are  found  to  be  ineffective 
in  the  model  system.  The  Panel  expects 
that,  at  a  minimum,  adequate  clinical 
studies  would  be  conducted  to  confirm 
and  validate  the  results  of  model  studies 
if  performed.  For  example,  a  small 
closed  population  could  probably  be 
found  in  which  the  infection  rate  of 
small  wounds  could  be  determined.  With 
adequate  controls  and  experimental  de¬ 
sign,  it  could  then  be  demonstrated  that 
application  of  a  topical  antibiotic  did  or 
did  not  alter  the  normal  infection  rate. 

A  variety  of  strategies  are  available  to 
limit  the  number  of  subjects  in  these 
clinical  studies,  including  sequential  de¬ 
signs  and  use  of  artificially  Induced 
wounds  in  volunteers.  It  is  suggested 
that  prophylactic  trials  not  be  initiated 
unless  there  is  sufficient  evidence  to  sug¬ 
gest  that  they  will  show  a  beneficial  ef¬ 
fect  for  the  tested  products. 

Reference 

(1)  HUl,  A.  B  ,  "Principles  of  Medical  Sta¬ 
tistics,"  9th  Ed.,  Oxford  University  Press, 
New  York,  1971. 

C.  SUMMARY. 

The  Panel  has  given  careful  consid¬ 
eration  to  the  types  of  studies  and  types 
of  data  to  be  required  for  reclassifying 
a  claimed  active  topical  antibiotic  in¬ 
gredient  from  Category  in  and  placing 
it  in  Category  I.  Effectiveness  should  be 
demonstrated  by  means  of  randomized 
controlled  clinical  trials.  In  general,  to 
demonstrate  effectiveness,  the  design  of 
the  study  should  have  a  sound  scientific 
basis  (e.g.,  a  randomized,  double-blinded, 
controlled  prospective  study  comparing 
claimed  active  ingredients  to  placebo* , 
the  clinical  trial  should  be  carefully  con¬ 
trolled  <e.g.,  consideration  given  to  se¬ 
lection  of  subjects  representative  of  the 
general  population  as  well  as  diet,  activ¬ 
ity,  travel,  etc.  of  subjects  being  studied) , 
and  quantitative  measurement  of  vari¬ 
ous  parameters  appropriate  for  the 
claimed  effects  of  the  ingredient  should 
be  made.  The  features  of  a  well-designed 
clinical  trial  are  outlined  in  §314.111 
<21  CFR  314.111).  The  Panel  believes 
that  a  single  study  of  adequate  size  and 
design  may  provide  sufficient  evidence 
to  make  a  judgment  as  to  effectiveness. 
To  demonstrate  safety,  appropriate  tox¬ 
icological  studies  in  appropriate  experi¬ 
mental  animals  and  man  are  required, 
as  outlined  elsewhere  in  tills  document. 

Therefore,  under  the  Federal  Food. 
Drug,  and  Cosmetic  Act  (secs.  201,  502, 
505,  701,  52  Stat.  1040-1042  as  amended, 
1050-1953  as  amended,  1055-1056  as 
amended  by  70  Stat.  919  and  72  Stat. 
948  (21  U.S.  321,  352,  355,  371))  and  the 
Administrative  Procedure  Act  (secs.  4, 
5,  and  10,  60  Stat.  238  and  243  as 
amended  (5  U.S.C.  553,  554,  702,  703, 
704) )  and  under  authority  delegated  to 
him  (21  CFR  5.1),  the  Commissioner 
proposes  that  Subchapter  D  be  amended 
by  adding  new  Part  342  to  read  as  fol¬ 
lows: 


PART  342— TOPICAL  ANTIBIOTICS  FOR 
OVER-THE-COUNTER  HUMAN  USE 

Subpart  A — General  Provision* 

342.1  Scope. 

342.3  Definitions 

Subpart  I — Active  Ingredients 

342.10  Skin  wound  protectant. 

342  40  Permitted  combination*  of  akin 
wound  protectant  active  Ingredi¬ 
ents. 

Subpart  C — l  Reserved  I 
Subpart  D — Labeling 

342.50  Labeling  of  skin  wound  protectant 

products. 

342.52  Labeling  of  skin  wound  antibiotic 
products. 

Authority:  Secs.  201,  602,  606,  701,  52  Stat. 
1040-1042  as  amended,  1050-1063  as  amended, 
1066-1056  as  amended  by  70  Stat.  919  and  72 
Stat.  948  (21  U8.C.  321,  352.  355.  371):  (5 
U  S.C.  653,  554,  702,  703,  704) . 

Subpart  A — General  Provisions 
§  312.1  Scope. 

An  over-the-counter  antibiotic  product 
in  a  form  suitable  for  topical  use  is  gen¬ 
erally  recognized  as  safe  and  effective 
and  Is  not  misbranded  If  It  meets  each  of 
the  following  conditions  and  each  of  the 
general  conditions  established  in  ?  330  1 
of  this  chapter. 

§  342.3  Dcliiiilions. 

For  topical  preparations  when  applied 
at  acceptable  concentrations,  as  used  in 
this  part: 

<a)  Skin  wound  protectant.  A  safe, 
nonirritating  preparation  applied  to 
small,  cleansed  wounds  that  provides  a 
protective  physical  barrier,  conforming 
to  the  barrier  testing  for  skin  wound  pro¬ 
tectants  as  published  in  the  Federal 
Register  of  September  13,  1974  <39  FR 
33140),  and  may  also  include  a  chemical 
(antibiotic) ,  which  neither  delays  heal¬ 
ing  nor  favors  the  growth  of  micro¬ 
organisms. 

<b)  Skin  wound  antibiotic.  A  safe, 
nonirritating  antibiotic-containing  prep¬ 
aration  that  prevents  or  treats  overt  skin 
infection. 

Subpart  B — Active  Ingredients 
§  3  42.10  Skin  vuuml  protccianl. 

The  active  ingredients  of  the  product 
consist  of  the  following  within  any  maxi¬ 
mum  dosage  limit  established: 

<a)  Bacitracin.  Adults  and  children 
topical  ointment  dosage  is  not  less  than 
500  units  of  bacitracin  per  gm  of  finished 
ointment  dosage  form  as  Identified  In 
§  448.510a  of  this  chapter  (a  unit  of 
potency  contained  in  13.51  meg  of  the 
bacitracin  master  standard  as  Identified 
in  §  430.6(a)  (2)  of  this  chapter). 

(b)  Polymyxin  B  sulfate.  Adults  and 
children  topical  ointment  dosage  Is  4,000 
to  5,000  units  polymyxin  B  per  gm  of 
finished  ointment  dosage  form  when 
used  in  combination  only  as  Identified 
In  §342.30  (a),  (b),  (c),  and  (d)  of  the 
bulk  antibiotic,  the  potency  of  which  Is 
not  less  than  6,000  units  of  polymyxin  B 
per  mg  of  polymyxin  B  sulfate  as  Identi¬ 
fied  In  §  448.30(a)  (D  of  this  chapter. 


(c)  Tetracycline  preparations  ichlor- 
tetracycline  hydrochloride,  oxytetraey- 
cline  hydrochloride,  tetracycline  hydro¬ 
chloride) — (1)  Chlortetracycline  hydro¬ 
chloride .  Adults  and  children  topical 
ointment  dosage  is  not  less  than  1  mg 
of  chlortetracycline  hydrochloride  per 
gm  of  the  finished  ointment  dosage  form 
as  identified  In  §  446.510a  of  this  chap¬ 
ter. 

<2)  Oxytetracycline  hydrochloride. 
Adult  and  children  topical  ointment  dos¬ 
age  is  not  less  than  30  mg  oxytetracy¬ 
cline  hydrochloride  per  gm  of  the  fin¬ 
ished  ointment  dosage  form  as  identi¬ 
fied  in  §  446.567b  of  this  chapter. 

<3)  Tetracycline  hydrochloride.  Adults 
and  children  topical  ointment  dosage  is 
not  less  than  15  mg  tetracycline  hydro¬ 
chloride  per  gm  of  the  finished  ointment 
dosage  form  as  Identified  In  §  446.581a 
of  this  chapter. 

§  342.30  Permitted  combination*  of  skin 
wound  protectant  active  ingredient*. 

•  a)  Polymyxin  B  sulfate  Identified  in 
§  342.10(b)  may  be  combined  with 
bacitracin  identified  in  §  342.10(a) :  Pro¬ 
vided,  That  the  combination  meets  the 
requirement  of  §  448.510c  of  this  chap¬ 
ter. 

<b)  Polymyxin  B  sulfate  identified  in 
?  342.10(b)  may  be  combined  with  chlor¬ 
tetracycline  hydrochloride  Identified  in 
§  342.10(c)  (1) :  Provided,  That  a  suit¬ 
able  requirement  for  certification  is 
established  for  the  combination  in 
§  446.510  of  this  chapter. 

(c)  Polymyxin  B  sulfate  identified  in 
5  342.10(b)  may  be  combined  with  oxy¬ 
tetracycline  hydrochloride  identified  in 
§  342.10(c)  (2) :  Provided,  That  the  com¬ 
bination  meets  the  requirement  of 
§  446.567b  of  this  chapter. 

<d)  Polymyxin  B  sulfate  identified  in 
§  342.10(b)  may  be  combined  with  tetra¬ 
cycline  hydrochloride  identified  in 
§  342.10(c)  (3) :  Provided,  That  a  suit¬ 
able  requirement  for  certification  is 
established  for  the  combination  In 
§  446.581  of  this  chapter. 

Subpart  C — [Reserved] 

Subpart  D — Labeling 

§312.30  Labeling  of  skin  wouml  pro¬ 
tectant  product*. 

i a)  Indications.  The  labeling  of  the 
product  may  contain  any  phrase (s)  in 
the  definition  of  a  skin  wound  protectant 
established  In  §  342.3(a).  Labeling  may 
also  include  the  phrase  (s) :  “Protect¬ 
ant",  “protects  wounds”,  “first-aid  prod¬ 
uct”,  "first-aid  for  small  (minor)  cuts, 
abrasions  and  burns”,  "protectant  for 
small  (minor)  cuts,  abrasions  and 
burns”,  “protects  against  wound  con¬ 
tamination”. 

(b)  Warnings.  The  labeling  of  the 
product  contains  the  following  warnings 
under  the  heading  “Warning”,  which 
may  be  combined  to  eliminate  duplica¬ 
tive  words  or  phrases  so  the  resulting 
warning  is  clear  and  understandable: 

(1)  “Caution:  In  case  of  deep  or  punc¬ 
ture  wounds  or  serious  burns  see  a 
physician”. 
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1 2 »  "Do  not  use  longer  than  1  week”. 

<3*  "If  itching,  redness,  swelling  or 
pain  develops  or  increases,  it  may  be  a 
sign  of  infection  or  allergy.  Stop  use 
and  see  a  physician’*. 

<4>  “Do  not  use  in  the  eyes”. 

(5>  "Do  not  use  on  long-standing  skin 
conditions  such  as  leg  ulcers,  diaper 
rash  or  hand  eczema”. 

(c  >  Directions  for  use.  The  labeling  of 
the  product  contains  the  statement: 
"After  gentle  washing,  apply  a  small 
amount  (an  amount  equal  to  the  sur¬ 
face  area  of  the  tip  of  a  finger)  directly 
to  the  affected  area  and  cover  with 
sterile  gauze  if  desired.  May  be  applied 
1  to  3  times  daily”. 

§312.32  labeling  of  altin  Hound  anti¬ 
biotic  products. 

(a>  Indications.  The  labeling  of  the 
product  may  contain  any  phrase (s)  in 
the  definition  of  a  skin  wound  anti¬ 
biotic  established  in  f  342.3(b).  Labeling 
may  also  include  the  phrase  (s) :  “De¬ 
creases  bacteria”,  "helps  prevent  or 
guard  against  skin  Infection”,  "helps 
reduce  the  risk  (and/or  chance)  of  infec¬ 
tion”,  “helps  reduce  the  number  of  bac¬ 
teria  on  the  treated  area”,  “helps  protect 
wounds  against  infection”,  “first-aid 


product",  “broad  spectrum  (if  applica¬ 
ble)”,  “treats  infection",  “antibiotic 
medication  for  skin  wounds”.  In  addi¬ 
tion,  any  phrase  in  the  definition  of  a 
skin  wound  protectant  may  be  used. 

(b)  Warnings.  The  labeling  of  the 
product  contains  the  following  warnings 
under  the  heading  “Warning”,  which 
may  be  combined  to  eliminate  duplica¬ 
tive  words  or  phrases  so  the  resulting 
warning  is  clear  and  understandable: 

(1)  “Caution:  In  case  of  deep  or  punc¬ 
ture  wounds  or  serious  bums  see  a 
physician”. 

(2)  “Do  not  use  longer  than  1  week”. 

(3)  “If  swelling  or  pain  increases,  or 
if  itching  and  redness  develop,  stop  use 
and  see  a  physician”. 

(4)  “Do  not  use  in  the  eyes”. 

(5)  “Do  not  use  on  long-standing  skin 
conditions  such  as  leg  ulcers,  diaper  rash 
or  hand  eczema”. 

(c)  Directions  for  use.  The  labeling  of 
the  product  contains  the  statement: 
“After  gentle  washing,  apply  a  small 
amount  (an  amount  equal  to  the  surface 
area  of  the  tip  of  a  Anger)  directly  to  the 
affected  area  and  cover  with  sterile  gauze 
if  desired.  May  be  applied  1  to  3  times 
daily”. 


Interested  persons  are  invited  to  sub¬ 
mit  their  comments  in  writing  (prefer¬ 
ably  in  quintuplicate  and  identiAed  with 
the  Hearing  Clerk  document  number 
found  in  brackets  in  the  heading  of  this 
document)  regarding  this  proposal  on  or 
before  June  30,  1977.  Such  comments 
should  be  addressed  to  the  Office  of  the 
Hearing  Clerk,  Food  and  Drug  Adminis¬ 
tration,  Rm.  4-65,  5600  Fishers  Lane. 
Rockville,  MD  20857,  and  may  be  ac¬ 
companied  by  a  memorandum  or  brief  in 
support  thereof.  Additional  comments  re¬ 
plying  to  any  comments  so  filed  may  also 
be  submitted  on  or  before  August  1,  1977. 
Received  comments  may  be  seen  in  the 
above  office  during  working  hours.  Mon¬ 
day  through  Friday. 

Not*. — The  Pood  and  Drug  Administration 
has  determined  that  this  document  does  not 
contain  a  major  proposal  requiring  prepara¬ 
tion  of  an  Inflation  Impact  statement  under 
Executive  Order  11821  and  OMB  Circular  A- 
107.  A  copy  of  the  Inflation  Impact  assess¬ 
ment  la  on  file  with  the  Housing  Clerk.  Food 
and  Drug  Administration. 

Dated:  March  22,  1977. 

Sherwin  Gardner, 

Acting  Commissioner  of 

Food  and  Drugs. 
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